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_ of the Tides, of the Sun’s Place, Declination,and Right-AC|. 

_ cenfion 5 of the Stars Right-Afcenfion and Declination; The 

_ Latitudeand Longitude of Places; Anda Table of Meridio- 
nal Parts; Likewifea new Traver(e-Table,and the Ufe there- 
of in keeping a Reckoning at Sea: AlfO a Table of r0000 
«garithms, and of the Log. Sines, Tangents and Secants. 
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-... She Deeface to the Reader. 


Courteous Reader, pst poe 

t) <Hlave here prefented thee'with another Edition of Pra- 

a. Qical Navigation, wherein feveral Emendations and 
“ Corrections are made of ‘Errors that were commit- 

ted in the firft Impreffion ; Alfo with fome Additions that I 
judged necelJary, for the better accommodating the Book, and 

rendring it moye generally practicable for. the Ufe- of Sea~ 
Men: Asin the Dotirine of Oblique SphericalTriangles,, 
Mercator’s, and Great-Circle-Sailing ; Many ufeful Pro. 
blems of Aftronomy ; the Variation-Compafs, Plain Scale,° 
and.its Ufe nm. Mercator’s-Sailing ; ’ Great-(wele- Sailing, 


_ From my Houfe at- the | 
Hermitage Stairs in : ; Tohn Seller. 
Wapping, 424000 0 OST Try aes 
May; 1076. ° | 


Yours to ferve you to my power, 


and in Problems of Aftronomy ; Alarge Table of the Lati- 

tudes and Longitudes of Places: ‘The Lable of Meridional 

Parts, enlarged in every Degree and Minute ; a new Tra- 

; verfe Table, andthe Ufe thereof in keeping: a Reckoniny at 

aan ; | Sea; with Tables of Logarithms, and Artifictal Sines, Gn- 

ers | gents and Secants. All:which I humbly tender to the favor-- 
a | Sable andcandid Acceptation of all judicious MMariners, and *== 


On 


On the B2actical Pabigation of my very good 


Friend Mr. Joun SELLR. 


y: Our Book (kind Sir) I have perus‘d, and find 
‘§L Rich Arguments of an ingenious Mind ; 
That for our good your Talent will not hide, 

But build a Light-Houfe Mariners to guide. 

What others have in mighty Volumns done, 

You neatly here have couched all in one 5 

Yetis your Book to no great Volumn grown, 
Toke grac’d with learn'd Additions of your own. 
Fosrie to praife your work, might be my blame, 
Fearing my meannefs might difpraife the fame 5 

You want not learned Pens, in lofty Verfe, 

Your well-deferved Praifes to rehearfe. 


- For ufe fufficient; but the fame to get 
- With certainty, is not difcovered yet. 


‘Which rare Performance, if that any can 
Make plainly out, I with you be the Man. 
But flay my Mufe, be fhort, and not fo rude, 

Tile only with you well, and fo conclude, : 

May thefe your Labours (as they profit all) - 

eMafer LUI to your profit, and your good withal. — 
wrights May no bafe Plagiarie arrogate 
Por Lat to himfelf, which you by pains have got. 
Mercator, May never Englifh Man be fo unkind, 
ela (As famous * Wright, and reverend { Ward do find) 
seven. Lafcribe to Strangers what you have fet forth, 


ofa Trian- te v 
gle in an Detracting fo from their and your true'worth. 


ees 


es Aa eer a ae 
satel koa F ; : 5, eT 
2 ‘) 


ED 


: BE hice to May you encouragd be, as reafon is, _ y 
oes To publith more fuch ufeful Worksas thts. . é 
bette co, May youbehappy everintheends; , 


Pagan. Thus prays your humble Servant, and your Friend. 
: Wefterleigh in Glocefterfhire Ue : | 
4&ix-miles from Briftol, | Nathaniel Friend. 
Sept, 20, 1672. ‘ | | 
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‘ 7 Au Advertifiment. = \ pe reinet 
i PON Marfb-Yard, in Wapping, a little below the Héxwitage- 


“|. Stairs, are taught thefe Mathematical Sciences: Viz. 

” Arithmetick, Geometry, Algebra, Trigonometry, “Weta 
vigation, Aftronomy, Surveying, Gauging, Dialling; For- 
tification, and Gunnery; likewife the Ufé of the Globes, 
and other Mathematical Inftruments, the Projection of the 
Sphere, and other Parts of the Mathematicks. 


By John Colfon. 2 
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 Praétical Navigation, 


aid eghs! won! DiBraoss ution arlt OF. 
AN INTRODUCTION 
FP OURHE 


a 3 | 
rotted, Vole. ART’. 


ORIOGPAVIG.A TION) that ufeful part of the Mathema- 
BIS We ticks,1s a Science which has been highly valued by the 
: we Antients, efpecially by our-Ancettors of this [lands 
Si 4 it being indeed the Beauty and Bulwark of England, 
ay the Wall and Wealth of Britain, and the Bridge that 
VAI joins it to the Univerfe. 


ie | ees 


ee 


It confifts of tro general Paris. 


eee 3 irfts~That which may be-called the Domeftick.,..or more.common Na- 

vigation, 1 mean Coalting or Sailing along the Shore. This part im- 
' ploys the Mariners Compafs and Lead, as the chief Inttruments 3 arid _ 
for an Introduction of this kind I refer you to my Book, entituled, The 
Encirsnh Prrot and Sta Arias, defcribing the Sea-Coatts, 
(Capes, Sotindings, Sands, Rocks and Dangers; the Bayes,Roads,Har- 
bors,Rivers and Ports,in moftofthe known parts of the World. Shew- 
ing the © ourfes and Diliances from one place to another, the fetting of 
the Tydes and Currents,the Ebbing and Flowing of the Sea,and many _ 
ether things belonging tc the pra¢tick part of Navigation.Being furnifh- 
| E i ed 


tsa irellihas| ntieeentiapimiensicee inter othe ceitine steel a ipetes meet ees 


2 ‘prattical Mabigation. 
ed-with new and exaét Draughts and Defcriptions, collected from the 
experience of divers of owr able Navigators, the like not heretofore pub- 
lithed in England. a PAREN EY 
Secondly,. That which may more properly bear the Name,and prin- 
cipally deferves to be entituled the ART OF NAVIGATION, is 
that part thereof which guides the Ship in her courfe through the Im- 
menfe.Ocean, to any-part of the known Worlds which cannot be done 
unlefs it be determined in what Place the Ship is at all times, both in 
refpeét of Latitudeand Longitude this being the principal care of a 
Navigator, and the Maffer-piece of Nautical Science. + 
To the commendable accomplifhment of which Knowledg, thefe 
four things are f{ubordinate Requifitese 


pats aisle 3 

_ \ Geometry be , 
Viz.) Zc rigonometty, and f£ 
-— Che Dortrine of the Spheres. 


For the firft of thefe, ARrTHMETICK, I fhall refer you to fome 
of thofe Books already extant 3 the reft fhall be here treated of in their 
order. : 


NE RELL NY 


PECUS | i PUT: 8 
; — COOH APS pi 


SOE ITITE 


es fundry ufeful Definitions and Problems of 
GEOMETRY. 


A: Nes Sect, I. 
*? Geometrical Definitions, 


‘Gee Point, is that which cannot be divided, having 
SVEN ncither part nor quantity,and therefore void of length, 
ey. WA breadth, or depths and is reprefent- 
(GG a Sy! cd in the Marginé by the Letter A. A. 
VIE Cy 


fees SBSC*AAC*W$LLINE, is length, with. A 3 
out at byfadeh or thicknefs baidsi is Right, as A; Rein oS 


AnANGLE, Is the Inclination of two Lines 
one to another, the one touching, at other,yet not 


fo as to make one Line. 3 A 


A RIGHT-LIN >p ANGLE, isthat whichis a ‘ 
| ay PY ne Lines, asthe Angle ABC. 


A eka: “LIN’D ANGLE, is either Right-angled, or _ 


= : ele: 


B2 | A 


gesnneeeesesassouecegeess esses 


4 Geometrical Definitions, 


d) : 


eps 


A RIGHT-ANGLE, is when a right Line: 

ftanding upon a Right Line, makes the Angles 

on each fide equal to each others as the right 
B Angles ACD, and BCD. 


G -pR- An Oblique- Angle; is, either Acute, or 
ECO ea tts ee 
An Acute-Angle, is lefs than a Right, as 
theaAneleDEB.: Aa. ee : 
An Obsnfe- Angle, is greater than a Right- 
E Angle, as AEB. / f 
_A Plain Figure, is contained under de 
. term, or many. acto iG Me 
A Circle, isa plain Figure contained under 
one term or Line, called the Circumference, 
unto which all Lines drawn from a certain 
point within the Figure are équal; and that 
point.is called the Center, as A. er 
A Right-lin'd Figure,is contained by Right= 
Lines, and is either three-fided,four-fided,or 
many-fided. pee ee , 


‘7 § 


MA Triangle, is a three fided Figure, and is oO: fide- 
-_red either in refpect of its Sides or Angles, = _ 


In refpect of, its Sides, "tis either, eae 
Equilateral, having three equal Sides, as.A. 


+ 


a“ 


Or Equicrural, having two equal Sides, as B. 
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Geometrical Definitions. 


Or Sealemum, having thie unequal fides, 
as D. 


# In refpedt pee waa *tis either, 
Right-angledwhich hath a Right-Angle, 
as SE. 


Or Oblique-angled, which hath no Right- 
Angle, but an Obtufe-Angle, as C. 


\ : § 
rey three Acute- Angles, as G, . 


OF es: ded Figures. _. 


A Square, is that which hath four equal _ 
Sides, and four PUB AG ARES as Ae 


| ry bie: wah four Righ-Angesand° 
| Spee fi cesar: as B, : 


bi 


ea Rombus, hath at cathy Sides, bue 


is not Right- Angled, zich OA 


A Romboides, hath the Oppofi teSidesand 


| Angles equals but is neither caer -fided, 
nor Be aa asD. 


‘ra 
* 


ad 


‘Geometrical problems, 
oth es All other four-fided Figures are called ES. $5 


Eos of as E. 


Parallel, or ecpuntiliade Right Lines iE laat ! 

which being i in the fame Superhicies, if infinitely 

A————— produced would never mect, as A, : 
B——-———  andB. 


S E Cc Fe dT, 
Geometrical poblems. ie / 
How to raifé a Perpendicular, from the middle of a Line given. @. 


D E T the Line given be AB, and let 
E. aR C bea point therein whereon it is 
. required to raifea Perpendicular. Firft 
therefore, open the Compaffes to any” 
convenient diftance,and fetting-one foot 
in the point C, with the other {> offon ~ 
either fide thereof the equal « ftances — 
C A,and CB; Then opening thi Com-- 
paffes to any convenient wider dilta--e, 
fetting oné Foot'in the point A, with. 
the other firike the occult Arch at E; then with the fame difiatice 4 
fet one Foot in the point B, and with the other draw the ArchF, 
croffing E in the point D, from whence draw the Line D C, ite Sep 


Line i isa Papen unt> the given Line A B, as. is wastequired, 


ed 


Reon Nap eC ne eT ee = 
f ws Si aa 


Tolet fal a Perpendicular from a Point aff ied -d, to the 
middle of a Line given, oy: 


Let the kina given “whereupon you A. | 
would have a Perpendicular let fall, be of 
the Line BC D,. and the Point A to be: 
the Point afligned, from whence you 
would have a Perpendicular let fall up- 

_ onthe givenLine BCD.  Firft, fet one 
foot of your Compaffes inthe Point A, 
and opening them toany convenient di- <£ 


- ftance, fothatit bemore than the Line B: % | Dp 


~ C3 Defcribe an Arch of a Circle with 
en ela foot, fo that it may cut the Line BC D twice, that is, at E 
F3 then find the middle between thefe, which will be the Point 


Ce Be siwhich Point draw the Line A C, which is the Perpendicular : 


-which was to be Jet fall. 


Py . 


To raife a Perpendicular upon te end of a Line given 


Suppofe the Line whereupon you oto, 
would have a Perpendicular raifed, be “Cc . 
the Lit AB; Firft, open your Com- i 
paffes, <0 a convenient diftance, and fet. D 


one fs “ot inthe Point B, and let the other 
peint tall any where above the Line, as 


one foot of your Compaffes remain, turn- 
ing the other about, until it touch the 


Line AB inthe Point E. 5 then turn the fame foot of the Compaffes to- 
wardsC, and draw an occult Arch,and lay the edge of aRuler to thofe. 
two Points E and D,and where the fame edge of the Ruler doth cut the 
“Arch C, from that Point draw the Line CB, which thallbea Be a 


dicular at t the end of the Line AB. © 


‘Gromectrical problems. o 


at the Point Ds and in that Point let Lied Spiga ererrecar B. 


ce 


- Geomettical p20blems. 
AD, let fall a Perpendicular from a Point affi ‘Ng unto 


the end of a Line given. 
“D.- Let the Line AB be siveaourkee which 
ol | It is required ‘to let fall a Perpendicular 
i \ from the affigned Point D, unto the end 
‘ | Ae A. Firft,from the affigned Point D draw 
Ap on, a Line unto any: part of the given Line 
| an ' A B, which may be the Line DC E 3 then 
A “=x  -®B_ find the middle ofthe Line DE, which is 


at C, place one toot of your Compaties i in 
that Point,and extend the other ace untoD or E,with which diftance 


draw the Semicircle DA E, which fhall cut the given Line A Bin the. 


Point As from which Point draw the Line D A, whichis the Perp 
dicular let fall from the affigned Point D, near the a of the- ‘phren 
Line A.B, aswasrequired. Ls c 


Lo draw a Line Paral to a Line given. 


Gee rs —H Let AB bea Line given, where- 
Beal Sibaty. Res unto it isrequired to,draw a Paral- 

| lel. Eirft,fet one foot of your Com- 
ts oe —B paffesin the Point C, andonening 
C D the other foot at Pléafre,3 ' raw the 


Arch E 3 then with the fame diftance {et one Foot in the Poin D, and 
draw the other Arch F 5 Laftly,lay a Rule to the Convexities oraath 


thofe Arches,and draw the Line G H, which thal be a i Parallel to 0 A Bye 


as was required. 


>S 


a 


lain Lrigonometry. 9 


‘How to make an Angle equal to an Angle given. 


Let ABC be the given Angle,draw the Line DE, and upon Bas a 
Center, defcribe the Arch GH, between the fidesB A and BC, and 


Kae 


gpon the Point D, with the fame extent, defcribe the Arch K L, and 
pace the extent GH from K toL then through the Point L,. draw 
b# 5 Sois the Angle EDF equal toA BC, which was required. 
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CHAP. Il. 


Treateth of the Doétrine of Plain or Right-lin'd 
2 ah a ol PR PANICLE Sp 2a 


Sec td; 


Containing Jome things neceffary to be understood, relating to the 
Science of lain Krigensmetrp. 


L E Dofirine of Triangles is converfant in the Menfiration of ‘Trian- 
BL gles Plain ox Spherical, comparing the Sides and Angles together, 
according, to known Analogies; whereby three things being given, ¢i- 
ther Sides, Angles, or both, a fourth Side or Angle may be found 


But 


» 
aerate 
a, Pee 
i 


) 
) 


10 plain Lrigonometry, 
But becaufe the Angles of both Plain and Spherical Triangles are 
meafured by Arches of Circles,and the Sides likewife of Spherical Tri- 


angles are themfelves Arches of great Circles, therefore thefe Arches 
are in a manner reduced into the Right Lines applied thereunto. 


~The Right Lines applyed to Circles, are Chords, Sines, Tangents or - 
Secants. + - aad . | | 
A Chord, is aRight Line drawn ina Circle, from one part of ‘the 
Circumference to the other, as in the annexed Figure. | 


an 
H/| 


“ 


HK is theChord of the Arches HEK and HDK, alfo 
Diameter, isthe Chord of the Semicireles DA EandDBE, * eis 
The right Sine of an Arch ishalf the Chord of twice that Archi. as 
H G being half the Chord H K,is the right Sine ofthe Arch HE; alloc» 
of the Arch HAD, the Arch H E being the halfof HE K,and the 
Arch H A Dbeing halfthe Arch HD K. The Sine Complement of 
the ArchHE isHI, equal toC G. a 
- The Verfed Sine of an Arch,is that part of the Diameter which lieth 
between the right Sine of that Arch and the Circumference,{o that GE 
“1s the Verfed-Sine of the Arch HE, and G Dthe Verfed Sine of the 
ArhHAD. | | , VB trays (7 8 : 
_. The Fangent ofan Arch, is a Right Line touching the Arch,being 
Perpendicular to the Radius drawn to the point of Conta@, and con- 
curring with a Line drawn from the Center, through the term or end 
‘ofthat Arch: foEFisa Tangent of the ArchEH. — 


ASe- 


A Secant is that Right Line drawn from the Center of the Arch 
until it meet with the Tangent 5:So C Fisa Secant of the Arch E H. 
~_ It isto be underftood that every Circle is divided into 360 equal 
parts, called Degrees, every Degree into 60 parts, called Minutes,and 
every Minute into 60 parts, called Seconds, ee. 

The Complement ofan Arch or Angle, is commonly the Comple. 

ment thereof to (or that which makes it up) 90 Deg. But if it be 
‘meant the Complement thereof toa Semi-circle, it’s expreffed by fay- 
ing the Complement to 180 deg. rt oi ee 
_ APlain Triangle is contained under three right Lines, and is either 

Right-Angled or Oblique. 

In all Plain Triangles, two Angles being given,the third is alfo gi- 
ven: Andone Angle being given,the Sum of the other twoisalfo gi- 
ven; becaufe the three Angles together are equal to two right Angles. 

Therefore in a Plain Right-Angled Triangle,one of the Acute An- 
g'es is the Complement of the other, to 90 deg. 

“In the {olution of Plain Triangles,the Angles being only given, the 
@es cannot be found, but only the reafon of the Sides: It is therefore 
neceffary that one of the Sidesbe knowns As ‘ 7 

In a Right-Angled Triangle two things (befides the Right-Angle) 
will {erve to find the Third, fo one of them.be a Side. 

In Oblique-Angled Triangles there muft be three things given to 
find a fourth. a erty 


. Some Symbols ufed in the Doctrine of Triangles, for brevities fake. 


5 . 
J? = Equal to. 
os a an bie Mare: ak 
ge» Lefs. : 
ee ++ Multiplied by, or drawn into. iat | 
ie °- Overa Number,ftands for Degrees, as 12° fignifies 12 deg. 
’ Signifies Minutes, as 12’ is 12 Minutes. 
cr. A Side. cr‘ Sides. sae 
vy AnAngle. yy Angles. 
Z The Sum. | 
X The Difference. 
1 Dy SING. i | PRE 
_Sc.Co-Sine, or Sine Complement. — 
 Co.Ar. Complement Arithmetical. | Ke 
tt Tangent. PS eae 
wit OMe tc. Co- 


plain Lrigonometry. ou 


> ' 
WY 


| ‘plain Lrigonometry, 
tc. Co-Tangent, or Tangent Compas 
2 R Ang. Two right Angles. | 


Q Square, 


Tn Righéan gled Plain Triangles, the Sides Ronorhiendine the Right 
Angle are called the Leggs, and the Side ein (or oppotite to ) 
the Right Angle, is called the Hypotenufe. 


fignifies the Angleat A. A CBtheAngleatC. Two ee fhew. 
a Side, as Side AB, or AC.. 


Sides or Angles are noted with a dafh, thy’, 
9 | c 


*« 


The required Sides or Angles with a ic 
_ pher, thus, (0). 


In Right-angled Plain Triangles there are feven Cafes, and fi 


? 


— Ariome 1. 


Of Richt-angled Triangles. 


In all Plain Riphicaneled Triangles, any of the Sides may be made 
Radius 3 and the other Sides will be Sines, Tangents or Secants : and 

_ what proportion the Side put for Radius, hath to Radius, the fame pro- 
portion hath the other Sides, to the Sines, Tangents and Secants by 
them reprefented. | : ani —Attome 


ee 


In the Doctrine of Triangles,three Letters denote an AngleasBAC | 


In the Doctrine of Triangles, the given: 


out For the Solution of which, thefe four Axioms are fifieteat’ — 


- plain Hrigonometry- 
edit eas ac aa 
rod 9 2 Oblique Triangles, 


In all Plain-Triangles,the Sides are in {uch proportion one to ano- 
ther, asthe Sines of their oppofite Angles. 


Arione 3. 


In. all Plain-Triangles,As the Sum of two Sides is to their difference, . 


{ois the Tangent of the half Sum of their two oppofite Angles, to the 


Tangent of the difference of cither of them,above or under the halfSum.. 


3 Rome 4, 

Imall'Plain-Triangles, As the Bafe is in proportion to the Sum of 
the other Sides, fo is the difference of thefe Sides, to the difference of 
the Segments of the Bafe. | 


| SECT, II. 
Sent Nea coe ne 8 
OF Right-angled Plain Lriangles.. 


v ~ 


| H E Angles and one of the Leggs given, to~ 

| CaP? fndithe other Lege ba sy + 
Rd eet Fil of Example. 

_ In the Triangle ABC, - 

‘There is given Ae Me 

aes ooh ! 45 ¢ BC required. . | Ane 


a i 


te Sere Phe 


a “ae 
a ae ee 
Ke Mas Oh 
is oes 


ety Koper: y 
P. "> el 
ect. 
i 


id= 


+, 


yy) 
‘¢: a. 
p ” 
P / Ra RO 
ho oe \s ‘eri a” ae) ~“ ; a7 
ri : ~ aT x a 
* ie co 


_. plain Lrigonometryp, 
The Operation by the Logarithm. | | 
AsS. ACB, 56° 15’ Log. ———-—— oe 
To AB, 90” —-— 3 424 
Bois S. BA-C, 33° 45) ee 
| ¢ ede ia | 1169897 
To BC required, 59 ——=—_—- —- ——- ——- —_—. 1.77913 


1.95 4.2.4 


The General Rule for working ‘Proportions by the Logarithues, 


Add the Log’. of the fecond and third Numbers together 3° From 
that Sum fubtraé the Log. of the firft, and the remainder is the Log. of 
the fourth Number fought 5 as is apparent by the precedent Operation. 

The work may be abbreviated in thisand the following Cafes,when 
Radiusis not one of the Tezms in theProportion,by taking theConiple- 
ment Arithmetical ofthe Logarith.of the firft Numbersand then aae ‘ng 
the Logarithms of the fecond and third,and the Complement Arithme- 
tical of the firft into one Sum,from which bating Radius(or a Unite to- 
wards the lefthand) the remainder is the Log. of the fourth Number. 


The Operation by the Compl. Arith. 


a | | | ~ Co. Ar. 
“AsS. ACB. 56° 15’. Log. —-—~————- ——---—7».08016 
To AB 90 —————— ———— ———— ——_- — $1954.24 


SoisS. BAC, 33° 45! ——-—-—-—---—- 9.74473, 
To BC required, 60 | 1.7795 a 


The Compl. Arith. of a Log. is the Remainder thereof, being fub- 
tracted from Radius. | mip Gey EP “ 

~ Sothe Compl. Arith. of $. 56° 15/—~--—-—- --_10,00000 
-,is 0.08016, as here appears. ——--—-e-—= = + -—-0,08 016 


‘But a readier way is hinted by Mr. Nurewood, thus : By taking the 
Compl. or refidue of the firft Figute towards the left hand unto 9, and 
fo of the reft, until you come to the laft Figure towards the right hand, 
Sk, me ate : we thereof 


w 


thercof fet down the refidue to 10, thus; To take the Compl. Arith. 
of 9.91984. For 9 I write his tefidue unto 9, which is 03 for 9, 0% 
for 1, 83 for 9,03 for 8, 13 for 4, the Compl. to 10, which is 6. And 
fo I have 0.08016, whichis the Compl. Arith. of 9.91984, unto 
-10.00000, : IVA | i 

How to work this and the following Cafes by Gunter’s Scale,{hall be 


fhewn in the ufe of that Inftrument.- | 
II. Cafe. 


, "Fhe Angles and one of the Leggs given,. to find the Hypotens/é. 


Example. ; 


a In the Triangle AB C, 
iy There is given, . 
oC B, 56 15%, 3 : - 
JW ere ¢ A C required. 


A 


The Operation. 


As S. ACB 56° 157 Log. LO} -Coyigesok hk 9.91984. — 


To AB 90, ———.—____ 1.95 4.24 
So is Radius,. 


ec eT OL OCOR 


ToA y required, ROS mags arin shige meee 2,03 440 


Js he Operation of this Cafe, there’s no need to take the Compl. 
“*sfith. becaufe Radius is one of the four Terms in the proportions nor 


of adding the Log’. of the fecond and third together, according to the - 


general Rule aforegoing 3 only Subtract the former Figures of the firft 
Log. from the fecond Log. And in fubtracting the laft Figure of the 
firft Log. add 10 to the correfponding Figure of the fecond Log. Viz. 
_» Say, 9 from 11, there remains 5. This difference 2.03440, gives: 
the Log. of the fourth Number enquired. | 


| I. Cafe. 


‘The Angles and Hypotenufe given, to find either of the Legs-, 
2 7 ae Example. 


* 


plain Avigonometey, 15 


¥ -" 
i” ar 
ef wma . 


na i ee 
Ka ny ROR: 


iT 


elie ii 


plain Hrigonometry, 


Example 


In the Triangle A BC, 


ee ne 


Heh SERN ¢ There is given ; Cay : 
| Basan ee ee 5 ¢ AB required. | 
i. va ols “The Operation. 


As Radius, ———-————_—_-—--—- 1000000 


ToA C108, ——-—-—___--~ 2303342 
SoisS. ACB 56° 15’, ———————_——_9.91 98 


To A Brequired, 89. — 26 
In this Operation,the fecond and third Log’. being added together, 


—41.95326 


the firft being Radius is eafily fubtraGted, by cutting off the laft Eigure 


towards the left hand, as is evident inthe former Example. 


IV. (afe. 
The Legs given, to find the Angles. 
3 ~ Example. . 


c Inthe Triangle ABC, é * 
| There is given ‘ 


| page t BAC required. 


The Operation. 


AsA B90 —— $e 195424 
To Radius iSite ae atta , ee ee * — 10.00000 


Tot. BAC required, 33° 411 ——~——-—9.823 91 


ThisOperation is performed.as the Example in the fecond Cafe 


beforegoing. 


” 


; ‘ 


W, Ca. 


| 


“ Sois AB 90,—-___—— 


eae — Cafe. V. 

The Hypotenufe and one of the Legs given, to find the Angles. 
ee | | : ec cople 
In the Triangle ABC, 3 Cc 


There is given, tgs eh 
AC £08, | : 4 ; ~ 
AB, aes ¢ ACB required. ace: 


9, ecole 


“8 The Operation. 
As AC 108, Se in 21085 4m 
» To Radius, ————___—_—. +. 10,00000 


7 90 ERUEATENRTNe eC 
ToS. ACB required, 56° 264 —————-_—.—__ 9.92082 


This is performed as the precedent Operation in the fourth Cafe. 
Cafe. VI. , 


The Fes given, to find the Hypotenufe. 


we” In the Triangle ABC 
ioe Thereis given, 


an me é AC required. 


This Cafe requires a double Operation. 


41. By the 4°" Cafe to find the Angles. 


2. By the 24 Cafe to find the Hypotenufe. 


D- eee ae a . oS The 


plain Hrigonomecry, 17 


+, Bs iy Nie De ee eee Oe Fe ee eae ee Ps Serey 
LOTT LLORES Tae ar Rhee he ee Mh 


as 


38 «= Plain Nrigonometry. 
| ees Tbe firft Operation. Ns 


As AB, 90 —————-—-- 1.95424 
To Radius -—— —- ——-——— 7 710.00000 
. ‘So is BC, 60 —-—-——-—-- —- ——-——- — 177815 


ively 


Tot BAG. 33° 4V ie 9.823, 91 = 
The uae Operation. | 


— + 9.74398 


As§. BAC 30°41? —-—— 


: 
; -ToBC 60-—— OREM RE SOONG WS a “1.77815 | 4 
So is Radius —--——_-- —--—- ——- 0.00000 ~ © 
To AC required, 108 ——-—— epee 417 4 
jake Cafe. Vil. | OE | 
T he he Fiprea and one -of the Legs given, to find the other Leg. | 
2 _ Example. i | 
deel : q 
In the Triangle ABC, | 
. There is given, ' , 
AC 108 oni 
: cnn AB 90 t BC required, : Az i | 
; This Cafe likewife requires a double Operation, fSnerT adral 
bee 1, By the 5‘" Cafe to find the Angles. hammer: 

BS 2, By the 1% or 24 Cafe to find the Leg required. - as | 
el en eS | The fint Operation, Ae a @ * 5 ae 

he Ac 108- eaten 103342) 


To Radius’ oa 5 0300000 
So i is AB go - 
Wo S. ACB 56 ° 2.64 « 


cn: a a re 1.95424 


“plain Teigonometey. eae 
| | The freon Operation, | 


o AC 108 ee ee 
“SEE 720 28g ECT A eemgatene oe senie crmre eoreee mmr A fk 


To BC required, ace 1 Lae ohh 1.77607 « | 


Se The fixth and feventh Cafes beforegoing may be performed with- 
out the Canon of Sines and Tangents, by the 46 Prop. 1. Ezclid. viz. - 
That in Plain Right-angled Triangles, the {quare of the ene is 
equal to the Sum of the {quares of thetwo Legs. 


| | oe Example of the 6" Cafe. 
r «in the Triangle A BC 
| There is given, 


AB 90 
BC 60 


t AC required, — 3 
A. 


Square the given Legs feverally,’ add their Squares together, the 
are Root of that Sum is the Hypotenufe eee 


; | The Operation. 
, : ‘ Ah sc BC 60 Square AB $100 
ea 90 60 Square BC 3600 
Sqvare 8100 Square3600 20) ee 
. | ; | | Paha 
»08) 170° 
) 1664. 
36 
“Onberwife y oe age igi se 
| From the esaunicd Log. of the case Leg, hgae. the Log. of the 
lefs, 


aT Ie oy ya Ah a Na ae el See 
OF RIAN reg aN DME owe 


~ eee 


SS ee ee SS , . m « ay vege 
Tees ih ba ad et i . 7 ‘ p. v 


ti 


mae plain Lrigonometry, - es 
- lefS,and to the abfolute number anfwering to the difference of the Log*. 


add the lefs Legs halfthe Sum of the Log*. of the faid Sum and lefS 
Leg, isthe Log.of the Hypotenuferequired, © 


| The Operation. eS 5 : 
The greater Leg. AB 90 Log, ——~-—--~—-_. —— Jo 424 
. The fame again, —-———_. _____.__1.95 424 


“ The doubled Log. te enc mths plas 1 
The lefs Leg, BC 60 Log. Subtr,. ———_——.—_-_1.798 5 


The abfolute Number 135 - ———— __ —— 2.13033 


The Sum 195 Log. ——~— ——— ——2,29003 
Lefs Leg. BC 60 Log. —~———_-—— 1.77815 


——_— 


» 


‘ Sum. —~- —————— 4.06818 
The Hypotenufe AC 108 ! Sum. 2.03409 
Example of the 6°* Café. 


In the Triangle ABC. ok ae 
There is given, © | 2 ae 
AC 108 eat ae 


AiBioo bec required... 


Oa TE ae Se ee ee Oe a ee TE ST 


iy | OA B 
From the fquare of the Hypotenufé, fubtra& the {quare of the given 
Leg, the fquare Root of the remainder is the Leg required. 
| ‘The Operation. NE Re om | 
AC 108 AB 90 _ Square AC 11664 qj Gg 
108 | 24 Square AB 8100 hai 
864. oo 6 —s«Remainder "3564, 
COO 108 , ci. ag (s 
08 quare 8100 IR ' 
108 = Square 8100 Be: ) 1064. 
“Squ.11664, 981 


: : Otherwife by the Logarithms, 
. _ Half the Sum of the Log’. of the Sum, and of the difference of the 
_ Elypotennfe and given Leg, is the Log. of the Hibs Yequired sy EMEA ny 


The 


0 ee EY en a a a a 


x 


abe ss The Operation 
The Hypotenuf AC 108 
eG given Lez, AB 90 | 
The. Sum 198 Log. 2.29666 
‘The Differ. 18 Log. 1.25527 
| Sum 3.551 93 
he The Leg BC 59 required,? Sum 1.775 06 


Cte SEct. Ill. 


he Dolique angled plain Detangles, 
I. Cafe. 


The Operation of this ond the ie fllowing depends upon the 
fecond Axiom atensEpe | 
F The Operation. — ‘3 ar 
| \ Co. ~AL: bs 
As S. AB Cc 45° O°! RCI a or ee 15052" 
To Side AC 40 —-——— = 1.60206: 
SoisS. BAC 33° 45’ 9.74473 


To Side BC sequured, 3 Ts rrr 41 OTe 


“pla Trigonometry. ee... 


mH E Angles and oné of the Sides given, to find one of the other — 


Sides. 
Example. 
In the Triangle ABC, 3 as 
® There is given, 7 . 
ee be be we aay ama : : ai 
| 2 en AB G-45-00-->-BC aes a EN 
ee | AC 40 | A NS B 


After. 


nt ot 


| Plain Lrigonometey. ‘ 


After the fame manner you might find the Side AB if it were re- 


quired. 7 | 
(Cafe. I. 


Two Sides and an Angle oppofite to one of them being given, to 
find the other oppofite Angle. | 


ater ee ie Example 


In the Triangle ABC, CO 
~ There is given, | 3 
ABC, 45° 00,7 : 
| AB, 100 SACB required, 
AC 8o ) being Obtufe. A- 


© a 


B 


1. Inthis Cafe, If the given Angle be Obtufe, the Angle regs*red 
isAcute. - | | . Be sia 

2. If the given Angle be Acute, and oppofite to the greater of the 
given Sides, the required Angle is Acute.“ ~ 

3. If the given Angle be Acute,and oppofite to the leaft of the given 
Sides,it’s doubtful whether the Angle fought be Acute or Obtufe, and 
ought to be determined before the Operation, asin this Example, - 


The Operation. | 
| : } | © Co. Ar. 
AsSide AC 80 ——— —_- > — ++ 8.09691 
To S. ABC 45° 00! a 9.88 
Sois Side A B 100 — —- + 2.00050" 


To S. ACB required, 117° 54 ——-——— —79,94639 


~ 


In this Operation the Table produces 62° 06” for the Angle fought, 
but becaufe it is Obtufe you mufttake its Complement to 180°, viz. 


Von ee aR ? aire 
Cafe. MH. 


Two Sides and their contained Angles given,to find the other Angles. 


Example sii 


PRR cee 


- plain Hrigonometry. 


In the Triangle A B C; : 
T rae | is given | 
pyAB.25:...- 2 ace L$ 
_ AC20 ACB&ABC requirdls | 
BAC 33°45! | pe B 


The Operation this Cafe depends upon the hie if ine 
Cates Tn be Operation, | 


“The Side AB 25 | 108° oof 
The Side AC 20(B AC 33 33 45 
The Sum of the Sides 45 cS 454 ‘Sum ~ 146.15 146.15 


“aTheir difference, 05 sp J: Sum 73.07 of the unknown Angles. 


r | bist iw Woy BOONE ONAL, 
As oe Sum eae Sides A Band A C 45 yf ani ll 34679 
‘Fo their Difference —=- 4-5 creche ——0.698 97 
_ Sois 3 Sum of the oppofite Angles 73° 07/————- — — Oe 0451783 


eRe o t. of their half Difference ae 06———— 1945 565 59 


The half Difference added to the half Sum, gives the ecu An-| 
gles. 5 and. ‘fubtraGted, leaves thelefs. 


ee The Sum-of the Angles 73. of? 


The? 5 Difference = * 20° 06_ 
- Added, gives A CB oa ee : ee 
Subtracted, A BoP es 93. «OF | ; | ny 
Cafe. Vv. cae ; 3 
ie : ‘ Le? ; 
Two a Sides and their contain Angle given, to find the third Side. Pane so 
oe : Aes abs 
i ode ere 
peli ae 
el tae ey aati 
“et 4 \ on _ 
Gia Ray K 
"ES ba Lad oe ae 


“plain Trigonometey. 


mae 7 | 

In the Triangle ABC, | C 4 
There is given : / 
AB 335 ine | 

AC. 271e BC Sic . A | 

BAC 14 ce ! , 


A... 


This Cafe requires a double Operation. . 
1. By the 34 Cafe, to find the Angles. 
2. By the firft Cafe, to find the Side pies 


he firft O atin. 
- f ps Co. Ar. 


As the Sun of the Sides A B sa AC 606 Log. 9, 21753 : 
Lo. their Difference; 6g oe eat 180618 
Soist.+ Sum Angles perenne ey 40° 10,8 9044 


“Tot. * their Difference ba Dales HGS 4 9.91415 | 
ei which you will find the Angle A BC tobe 43° 18, rage 


a the eae Operation. 33F 
he Co. Are 
ASS. ABC 43° 18/ pe As i ines Seca OR 
-. To Side A C 271 33 2. 43296 


‘So is S, B AC 14% 40’ —— < 9249345 ; . 
‘To Side B C required, 100. ——+——-—_ Soasel ae toapee! bo 


Three Sides given, to ‘find an An ple. ; | 


Heer e! 


In the Triangle ABC, 
There is given 
A B 64. = hg 4 , 
AC 47 @ BAC required. 
BC 34 3° | 


pOlain Lrigonometry. 


The Refolution of this Cafe depends upon the 4°" Axiom, reducing 
the Oblique-angled Triangle intotwo Right-angled Triangles,by let- 
ting fall the Perpendicular C D, upon the greater Side adjacent to the 
Angle fought, and requires a double Operation. = : 

The Bale is that Side upon which the Perpendicular falls. 

1. To find the Segment of the Bafe, as AD, | 

2, By the 5‘* Cafe of Rectangulars, to find the Angle required. 


The firft Operation. 
, Co. Ar. 
AC4 As the Bafe AB 64.Log. 8.19382 
BC 34 Tothe Sum of the Sides AC& BC 8x 1.90848 
Sum,81 So is the Difference. . 13 1.11394 
Diff. 13 To a Segment of the Bafe 16 -#1,21624 


The Bafe is 64 
! The Segment 16 , 
i Sum, 80 
| > £$um 40, is AD'the greater Segment of 
the Bafe, becaufe adjacent to the greater 
Side AC. | : 


The fecond Operation. 


Inthe Triangle ACD, Right-angled atD, 
ce Thereis given AD and AC to find C AD 


| As AC 47 Log. 1.67209 
eae, : To Radius ‘ 10,00000 
$0 is AD 40 1.60206 
9292997 | 


Tofe. CAD 31° 40! 


™ 


Bs. 


CLARLMSRLELEES He BGG ners 
SLLLESE ESE SS GS eeEee SoSoIIS 


| 
CHAP Cys mets | 


Concerning the Pocttrine of 
Appberical sine : 


-Secr, ao f 
Containing the Affections of Spherical Triangles, and 


their Axioms. 


oe . é , 
J ’ 
@-. . 

} 

7 

; 


Spherical bial is that which i is  deferibed on the furface 
_of the Sphere. 
2.The fides of a Spherical Triangle are the. actie of three 
& oreat Circles of the Sphere mutually intetfecting each others. 
3. Spherical Angles are meafured by the Arch of a great Circle, in=-™ 
tercepted between the Sides containing the Angle, the Pole of that _ 
Circle being the Angular Point. 
4, Thofe are faid to be great Circles which biffeé the Sphere. 
5. Thofe Circles which cut each other at Right-Angles the one ) 
| of them paffeth trough the Poles of the other, and the contrary. 
6. In every Spherical Triangle each Side is lef thana Semicircle. 
_ |. An-every Spherical Triangle any two Sides together are preater 
_ than ‘the third. 
8. The Sum of the Sides of a Soherical aes is lefs than two 
ve Semicircles. | 


9. I€ 


= 
Peer ee 
dee oe eg 


/ | 

Of Spherical Lriangies. = ray 

9. If two Sidés of a Spherical Triangle be equal to a Semicircle,the 
two Angles at the Bafe fhall be equal to two Right-angies > if they be 
lefs than a Semicircle, the two Angles hall be lefs, but if greater than 
a Semicircle, the two Angles fhall be greater than two Right angles. 

10. The Sum of the three Angles of a Spherical Triangle is greater 
than two Right-Angles, and lefs than fix. 

1x. Two Angles of any Spherical Triangle, are greater than the dif- 
ference between the third Angle and a Semi-circle; Therefore, 

_ 12, Any Side being contained, the Exterior Angleis lefs thaw the 

two Interior oppofite ones. 

13. In any Spherical Triangle, the Difference of the Sum of two 
Angles and a whole Circle, is greater than the difference of the third 
Angle and a Semi-circle. | 

x4. In any Spherical Triangle, one Side being produced, if the other 
two Sides be equal toa Semi-circle the outward Ang!e (hall be equalio 
the inward oppotite Angle upon the Side produced : If they be leis than 
a Semicircle, the outward Angle fhall be greater chan the inward oppox 
fiteingle; Ifthey be greater than a Semicircle, the outward Angle 
fhall be lefS than the tnward oppotite Angle, 2 Sty 

15. A Spherical Triangle is either Right or cblique-angled. 

16. A Right-angled Spherical Triangle, is that which hath one 
right Angleat the leat, : a 

17. The Legs ofa Right-angled Spherical Triangle are of the fame 
AffeGtion with their oppofite Angles. 3 

48. Ina Right-angled Spherical Triangle, if either Leg be a Qua- 
drant, the Hypotenufe {hall be alfo a Quadrant: but if both the Jeps 
be of the fifine affection, the Hypotenufe is lets thana Quadrant; or if 
different, then greater, andthe contrary. | : 

*. 99 In a Right-angled Spherical Triangle, ifcither the Angles at the 
“Fl ypotenufe be aRight-Angle, the Hypotenafe thall be a Quadrant; but 
if both thall be of che fame AffeCtion, it fball be lefS ; if of different, it » 

fhall be greater, and the contrary. : 

20. In a Right-angled Spherical Triample, either of the Obligue- 
Angles is greater than the Complement of the other, but lef than the 
difference of the fame Complement to a Semicircle, 

21. An Oblique Spherical Triangle is either Acute or Obtuie. 
22. An Acute-angled Spherical Triangle hath all its Angles Acute. 
23. An Obtufe-angled Spherical Eriangle hath all its Angles cicher 

Obtufe or mixt, viz. Acute or Obtufe. 

24. In any Spherical Triangle whofe Angles are all Acute, each tade 


islefsthan a Quadrant. E 2 Te 


Aad 


28 «= DPF Spherical Kriangics. 


In Spherical Triangle there are 28 Cafes, 16 in Rectangular, and- 


12 in Obliqueeangular, Where of all the ReGtangular, and ten of the 


Oblique- Angular may be refolved.by thefe two. Axioms following, 


ALLIONI §, 


En all Spherical Rectangled Triangles, having the fame acute Angle | 


at the Bafe, the Sines of the Hypotenuja’s are proportional to the Sincs: 
oftheir Perpendiculars.. cd : Ines: 


Alriont 2. 


In all Spherical Rectangled Triangles, haviug the fame Acute Angle 
at the Bafe, che Sines of the Bafes, and the Tangents. of the Perpen- 
diculars are proportional. id 

That all the Cafes of a Right-angled Spherical Triangle may_be re- 
folved by thefe two 4xioms. | oe < 

The feveral parts of the Spherical Triangle propofed, muft fometimes 
be continued to Quadrants, that fo the Angles may be turned -into 
Sides, the Hypotens/2's into Bates and Perpendiculars,and the contrary. 
By which means the proportions, as to the parts of the Triangle given, 
in ftead of Sines, do fametimes fall in Co-Sines, and.fometimes in Co. 
Tangents in fteadof Tangents. Such Parts as do change their Pro. 
portion, are noted. with their Complements, (viz. ) the Hy potoanfe S 
andboth the acute Angles; but the Sides containing the Right Angle 
are not fo noted. f Hi HE! PN AES a 

And thefe are cailed'the five Circular parts of a Triangle, amoneft, 
the which the right Angle is not reckoned, and therefore the two Sides 


which do contain it, are fuppofed to be joined together. ek, | 


Each of.thefe Circular parts may by.fuppofition be made the middle. 


"part, and-then the two Circular parts, which are next to that middle, 


part, are the Extreams Conjun@; the other two remote from the pare 
affumed; are the Extreams Disjunct, | | : 


Comp..A and Comp. Care the Extreams Conjuné, and the Sides A B- 
and BC are the Extreams Disjunét; and f0 of the reft, as in the Table - 


ie 


CO EEE a 


i 


Det Spbevical Triangics. 29. 


as a] part. nee Con). ieee Disj 
Leg. AB Comp. A . (Comp. AC 
Leg. BE BC Comp. © C 


| Gomp, A ‘|Comp. t AC. Comp. Tore 

| its | Leg. As AB Leg. Bi BC 
ry copra A C Comp. A Ao “(Leg Al AB 

; | Comp. C. |Leg. BC 
Fil Comp. C. Comp. A A Cc Comp. ogee 

Leg. BC. Leg. A A Be 


Leg. BC. |Comp.C |Comp. A _ 
py yt stig “ B.. esha AC 


| Fhe parts of a. Right-angled Spherical Triangle being | thus diftin= 


_ guithed into five Circular parts, for the more eafe in refolving all Sphe- - 
tical Triangles, obferve chis Catholick and Univerfal Propofition, in-- 
vented by the Lord Napier: — 

-The Sine of the Middle part and Radius, are reciprocally propor- 

tional with the Tangents of the Extreamg Conjun¢?, and the Cé-Sines . 
of thé Extreams Disjung, 

» Thatis, As Radius to the. Tangent of one of the Beans Con-- 
| jung fa is the A aner UE of the other: Extream Conjunet to the Sine. 
of the middle Part.. 

And allo, As Radius to the Co- Sine of one of the Extreams Dis- 
junc; fo is the, Co-Sine of the other. Extream Disjun@ to the Sine. 
of the middle Pare, 
| Therefore if the middle Part be fouphts the Radius muft be in the 
firft place; if either of the Extreams, the other Extream-muft be in the 

firft place, one | 


. Feet o Z mt 5 2 
dt elias pte Wit 


er] Niaes % a 


ia te 


30 Ot Spherical Hrianagles. 

Only note, That if the middle’Part, or either of the Extreams Con- 
jun@, be noted with its Complement in the Circular parts of the Tri- 
aneles in ftead of the Sine or Tangent, you mutft ufe the Co-Sine, or Co- 
Tangent. ot Cie 

[citer of the Extreams Disjund& be noted by its Complement in 
the Circular. parts of the Triangle, in ftead of the Co- Sine, you muft 
ufe the Sine of fuch Extream Disjuncd. 

That the Direétions may be the better sunderftood, there isin the 
Table following the Circular parts ofa Triangle under their refpective 
Titles, whether they be taken for the middle part, or for the Extreams, 
whether Conjunét or Disjuncts and unto thofe parts there is prefixed 
the Sine and Co-Sine, the Tangent or Co-Tangent as it ought to be 
‘by the former Rules. ! 


iar patito tives ee eens 


pe ag 
oT SOM ee OO o> 


~~ 


Le 


\ 
\Mid. Part, (Extr. Conj. |Extr.Disj. | 
Sine AB 


Co-Sine A |Co-Tan.& C\SineC 


| 
; 
| 


Aig 3. Sake och 
In all Spherical Triangles, the Sines of their Sides are in direét. 
proportion to the Sines of their oppofite Angles, and the contrary. 


i knit eso ads 


As the Sint of half che Sum of two Sides, 

To the Sine of half their Differences | 

So is the Co-Tangent of half the contained Angle, 

To the Tangent of half the Difference of the other Angles. ‘ 
| gain 


Na eA at: 
. Wate 


Agatm. 


As the Co-Sine of half the Sum of the Sides, 

To the Co-Sine of half their Difference ; 

So is the Co-Tangent of half the contained Angle, © 
To the Tangent of half the Sum of the other iat 


Atrio 5. 
As the Site of half the Sum of two Angles, 


-. Tothe Sine of half their Difference ; 
So is the Tangent of half the interjacent Side, 


Tothe Tangent of half the Difference of the other Sides. 


Again. 


2s the Co-Sine of halt the Sum of the Angles, 
~ TotheCo-Sine of half their Difference 5 - 

So isthe Tangent of half the interjacent Side, 

To the Tangent : of half the Sum of the other. Sides. 


Ariom Gn 


AS ae Fnceiter of the Sines of the containing, Sides, 
_ Toth? Square of Radius 3 


_ So isthe Rectangle of the Stace ofhalf the Sum»-of the three Sides, 
_ and of the Difference of the Bafe therefrom; 


_ To the Square of the Co-Sine of half the Angle fought. 


Thefe things being premifed, the. feveral. Cafes. ditall-be- fet seers i 


with their Analogies. 


 Firft, Of Kighesonghit Tiegh 
"Then, of oe ee: ; 


MF Spherical Leiangies, 31 


32 Of Spherical Lriangles. 


Src. ate 


OF Right-angled Spherical Crianates, 
(Cafe. I. 


A Leg, and an Angle oppofite thereto,being given, to find the other 
Leg: if it be known,whether the Hypotensfe,or other Angle, be 
greater or lefs than a Quadrant. 


Example. 


In the Triangle ABC, 
There is given, 
BAC, 23°30 


BG 17 345 aca oaaae 


The Operation. 


As Radius —~-——-—- -_- —-__-.—__.. Log. 10.00000 


Tote. BAC 23° 30 —————.__. ——_—. 1036170 
Soist. BC 17 43 ee 9-50442 


To S. AB rap 47° 17! severe ek Bris ¥9.86612 


(ale. I. 
A Leg, and an adjacent Angle given, to find the other Leg, 
Examples as 


In the Triangle AB ‘el 
There is given, 
BAC, 23° 30 


AR a iy ¢ B Crequired. 


The Operation, 


‘Aste BAC25° 30% - ri Rect ce | Log. 10136470 


- To Radius 
“$0 S. AB 47° 19! a oie33 


“ "Rot. BC required 17°43’ Ps “sn dope ¢ ~ 


9.50465 
Cafe. Til. 
aagis The Legs given, to find an Angle. : 
, 3 Bxcaniples | 
In the Triangle ABC a aot ve | af 
ae gc te ete yea 
“BC a7 43 AC required. A lp 


The Operation. 
As t.BC 17° 437 — ee See i, ap otes 
~ "To Radius, - 


SoisS. AB 47° 19/— er gers a 86635 
“Tote. BAC required, 23° ewe 10.36193 


AG Cafes IV. 
T he Hypotenuse and ie given, to find the contained Angle, & 


: Example. | 
Inthe Triangle AB one am > ate af 
“There is given, tet camden os /8 
AC 49° $4 > ale 
BG 7 4 ACB Aequited. | A< B. 


x 


cere TT cies ie 2 et 10,00000 


ot Of Spherical Teiavgtes. 3p. 


= its vical Krianghes: 
Ths Operations i 


_As Radius —-—--—__- —- —- -— Loe I 2.00000: 


Tote AC 49°. Ae. a 9 192689 
Soist. BC 17° 43/ eee oe 5.04.42 


‘To fe. ACB required, 74° 2 WN oes aR ROME 4 9.43131 4233 I. 
Cafe. Ns. , 
A Leg and theadjacent Angle cen, to find the Hypotenuje. . 


Example, : 


_ Inthe o Triangle ABC, 
There is given, 


[BAG 23° 30! DRE 
te SA hag 19. AC, aes 


The Operations 


Ast. AB 47° toh = EER 10.03 516 
~ To Radius —— ~ —10,00000- 
 Soisfe.BAC 23° ae 9.95240 


e To tc. AC required, 49° 47 —— ie 22784 
Cafe..V Vi. 


The sot ange? Angle given, to find the Leg agent to. ie 
a Angle. 


Example... 


tn the Triangle ABC» 
‘O% , There is given, 


ACB 74.19% 
AC 49 48. He sige ee = 


The Operation 


OAs tee AC 49° 48! a ie Log. 9.92689 
To Radius. a nny 0.06000 
Soist. ACB 74.190 ———-—— — 9, (9:43 188 


“To te BC required, 17° 44/- Sem ae pac cian 50499 
| Cafe.. VII. 

| a 1 he QbipuitsAngles given, to find the pig en 

| . Example. 

In the Triangle ABC . fon rete idle C 


a. There is ae andy O4 ; | 


ACB war 


ie BAC oe se ic AC required. 


_ The Operation. 


“Ns Radius | 7c cE. hoe 10,00000 


~ Sois tc. BAC 23°30% —-—__-_-— rer ges 
To te A Créquired, 49° 47/ ‘lca 


Cafe: VIL. 


The port and one of the Arete given, to find the other | 
Angles age 


49, 9.81006. 


yg 


In the Triangle ABC 
’. 9 . There iS given, 
AGB ga <r 


ay “ac 40 5 BRC 


F 2 


pherical Lrignales, 35 


‘Tote. ACB, 74° 19 5, 44836 i 


ar’ 


Dae meee ee eee 


36 «= DE Spherical Triangies.. 


. The Operation, 


- 


Asta ACB 74° 197 —-——- —__—_-_ — Log. . 9.4483 6- 
To Radius. —-—-—_-—+-____________.~—_10,00000 
So.is {c. AC 49° 487 ————-- ee pt a 9.00987 

To £ tc.B AC required, 23° 317 


The Hypotenufé and an Angle given, to find the eg oppolite to the. 1 


Saaee 10.36151. 


given Angle. 
| Example... 
In the Triangle. ABC, 
There is given, 
BAC 23° 30! 
AC 49 er BC required... 


The Operation. 


_ As Radius —— | 
Fot BAC 23° 30° 


Mee Legandan Angle oppofite thereto being given, to find the. Hy 
potenufe, if it be known whether it, or the other Leg or unknown An~ 
~gie be greater or lefs than a Quadrant, | aaa 


Example, 


~ {In the Friangle AB.C 
'* Fhereis given, 
BAC 23° ee 

BC 17 43 


AC required, 7 


a whan Th GP eM Ki 


The Operation. 


Ash BAC 23° 300i . 
- To Radius. : 
< Sois S. BC 17°43! te, 79248332, 


Tot. AC required, 49° 457. SEE -9.88262. 


The Hopi end subeg given; tofod the eaten oppolies t to the 
given Leg. ie Ce er 5.3 $30 


——— Log. - 9.50070, 


Le RM TRE TN RCL PT re 0.00000 


Example. | 
Inthe Triangle ABC, 
go. \Thecis s given, 
"RD © AC 49° 48/ 


BC 17 43 > BAC reed, 


Te Operation. Ee 


As f AC 49° 48" a Log, 988293" 


To Radius 0.00000, 


| Boast BC 17° 43’ — 9248332 
To {. BAC required, 23° oe Rae 980084 Ae 


Nga xt. 


A Legand an Angle adjacede thereunto being given, to: find the: 
other Angle. 


——___ —___- 


. Eeispl ga 


In the Triangle ABC 
There is given, 


BC 17° 43 
ACB 74 os BA Cremicd 


DR Spherical Hriangles. 37 


“ bina 


As Radins we ae nn ag em Log. 1.00000 
Tot ACB 74° 190 ee 790983 52 
Mot (BC T7 “43 == = I 9197899 


2 To fer BAC required, 23 30. ia 
Cafe. XM. 


a Leg,and an Afgld oppofite thereto,being : piven, to find the other . 
‘agles 5 If it be known whether it, the other Leg, or the reas, 


be greater or lefs fees aQuadrant. 7 


In the Triangle. AB G. Hae 5 ‘8h = 
~~ Where is given,’ sf UE 4 


BAC, 23°30 
BC, ee 22 ac a required. 


. 


sc the cane a 
= fe, BO 178 43? ee 9.97850 3 


ToRadius SEES EE 5400000 


¢ 


~ So isfc BAC 23° 30% “Vaan 
To S. ACB Sequined; «74° 19/ mera 


(4fe. ale 


The Obligu Angles: given, to tine shes Leas 
Examples 


In the e Triangle AB C 
There is given, © 


ACB x 
BAC 5 4 } BC requned, 


t 


he EN ey $e AC required. 


POE a en ee tn So mere bi ape are ” aN ener 
‘ f ‘ , 


The. Question 3 


| Ast. ACB74° 19! —~—-—— —- —--- = — Log. 9.98352 | 


~To Radius Set nea ea 80.9000 
~ Sois {e.. B A Cc 23° 300 eA mae Be CES 9:19.92. 40 
To! (€. BC required, hea PUA ATs - 9.97888 


Cafe. XV. 


Ye he 


The Legs given, to nnd. the Hypoteaufe : 
Example. 


‘ 


- Inthe Triangle A B Cc 
"sch here.ts given, . 


: a Cc Ut 43 
ini The * Opens 


~— et 


To {c. AB 47° ro!’ SS 0, S2119° 
USorsitc. BIC 17< 43 Sere apart Fa 97890 | 


To fc, AG required, AO? BAO ees A LE -49.81009 - 
‘ Cafe. XVI. # | 
| Abe Hypotennfe- and § a Leg given, to fad heather foe 


Example, 


tb we 2 Ttanplé AB Cc baie 
2SPhéreis given, 
“AC 49° 48/ 

‘2 BC tet ie 5A AB read 


— OE Spherical Triangies. x9 


| oe 


As Radius: ————- ——_— ——— —_____--___. Los. 10,00000- 


oe 
ss Ao. . 


OE sopbericat riangles, 
The Operation, 


Asf& BC 17° 43/ et ee on ae een nt ‘Log. 9.97850 
To Radius Se — oper SE 0,0Q000 
—Sois fc. AC 49° 48" ie rea RTT ee: 
To ft. AB required, 47 “ar a aaa 9.83097 


ms eet. Tl. 


wt ‘Dvlique-angted Spbevical Triangl ; é 
Ce. Jeg Sth A | 


| TK O sides snd an Angle oppofiteto one of them theliioas given, to 


fy 


find the other oppofite Angle 3 if it be known,whether the An-- 
gle aes be greates or lefs than a Right-Angle. : 


Example b af 


Inthe Triangle ADE 
 Thereis given 


iy : 
ae it a ADE required, 

DAE 3 7. © being Obtufee 
AL 37 03 9, A 
The Operation. | 

: Le et fo 5] Co, Ar. 
Of D Ee "38° 28/ wor ne aye 0.20617 
es {{DAE37 03 ee ecient REDS 77996 
~ SoisLAE 69 47 or 9.97238 


Toft. ADE required, 114" 39° ee 


Cafe. UU, 


Two Angles and a Side oppofi teto one of chem, being given, to 
find the other oppofite Side: if it be kno wala gens it be greater or 
lefs than a Quadrant. 


Example, 
In the Triangle A D E, 


“There is given 


AED 45 00 ¢being lefsthan 
AE 69. 47 Ja Quadrant. A 


The tea 


ADE 114° fF | 
\E 


a oe | Co. Ar. 
- Ash ADE 114° 337 ——_ Log. 0.04144 
.ToS.AE 69 47 MEE hy 
 SoisGAED45 00 ae acai 84948 


Tof, AD required, 46° 53” ——————-—— 9.86330 


The Refolution of this and the ees Caledepends upon the third 


Axiom. 


3 a Cafe. Il. 


Example | 


In the Triangle ADE, 
T here i is given, 


_AE 69 47 


DAE. 37° 03 a 508 
AD m6 53 


MDESpbherical Heiangles. 4x. 


: twos Sidesa and thir contained Angle being givens to nd the othe ' 
Co Ui , 


Of Spherical Lriangles. 
The Operation. 
AE 69°47 
AD 46 53 oak 3h aby 4 
Sum,116 40 3 Sum 58° 207 
Dif, 22 54 4+Diffi.17 27 
DAE 37 03 half thereof is 18” naif 
Co. Ay, 
As (it Z cr, AEandAD 58° Col ee Log. 0.07001 


Tol. 2X cr?,, +---—---=11_ 27 —-——-—_-———_ 9.29779 
So is tc. DAE———18 31 TIC US ae oO RS 


Tot.£X vy D and E Bt B kira oeinin vee ol 19184286 


Co. Ar. 
As fe. Z cr. A Eand AD 582 e == — Log, 0.27986: 
To fe. 4 Xcr#, ————11 27. --—-——— g.991ks 
So istc.$:D AE —-——-18 31 —+=--—- 3 = 10447506 


-Tot.tZ vy Dand E 79 49 1074619 


+ZNN DandE 79° 49° 
poe. ree ee 
~ Sum, - 1E4 “40-A 440°A DE}! 


Rem. 44 58 A AED sequied. 


é 


Katine by the fourth Axiom, found tha half Sum and half Dike 
of, the Angles, ifto. that half Sint you add the-half-Difference,the To-. 
talis the greater Angles andif from the half Sum you fubtra@ thehalfe’ 
Difference, the Remainder is the leffer enEle fought. 


ci Note... 

Ifthe Surfic AG <2 two containing Sides seed A | Semitircle,theh fub-— 
tract each Side feverally from 180°, and proceed with thofe. Comple- 
ments as withthe Sides given in the Example aforegoing ; The Opera- 
tion prtalncest the Complements of the Angles fought to a Semicircle. 


) 


In the “Triangle A DE, 


D AE, 26°23 mh 
AD-81 50 


 Asfit ZV A ana D ee 


Li Soist.2 AD 


Cafe. IV. 


: sic Angles and the interjacent Side bane given, to find the other 
ides. 


Example, 


There is given, 


137 55 


& e required, , 
The Operation, 
ADE 137° 55’ 
DAE 26 26 23 © 
Sum, 164 164 18 Sum, 82° 09% 


Differ. 111 pegs ie §5 46 
A D. | nly JR halfthereof 40° 55/ 


| Co. Ar. 
——.— Log. 0.00409 
The soy ig lata GF adil a LRM GE So tS) 


40 55 ————_-—— esis 
io Obs. Xa ARK D. E35 52-——_--—— 49.85936 
iis Co.. Ar. 


As {c.4.Z.V% Aand D 82° o9! 4___._____.______ Fog, 0.86461 
To {0.4 XVY — 55 46 ————-—- "9.75017 | 


So ist. 2. AD——40 55 Mee Tae: 93789 
Tot rt ZAEXDE7421. ——————_— — 10.5 5267 


x © 12Zc.A Eand DE74 21/ 
S ed Ges sa cremate i Ree oe 


Piya F10'13 AE? 
~ Rem. —_——- 38 29° 29 DE 
G 2 


requie 


De 3 apeical Triangles. 43 


— eteteee 


44 DE Spherical Letangtes. 
This Cafe is wrought by the fifth Axiom; and the half Sum of the 


_ Sides added to the half Difference, eves the greater Side, and the half 
Difference fubtracted, leaves the lefs. hie 


Note. 


If the Sum of the given Angles exceed a Semicircle, fubtraGt each: 
Angle froma Serhicircle,and proceed with the Refidues,the Operation. 
_ will produce each Sides Compl. to 180°. | | 


Cafe. V. = 


“Two Sides and an Angle oppofite to one of them being given, to 
find the third Side 3. if it be known, whether the other oppofite An-- ~ 
gle orthe required Side be greater or lefS than a Quadrant. 


or 


Example. 


En the Triangle ADE. 
There is given, 


DE 38 28 


IE 3 being lefs than.a. 
AED45 oo. 


Quadrant. 


. Fhe Operation of this Cafe, ‘depends upon the. third and fifth: 
AXIOMS... ) eee | rn | 

_Firft, By the third Axiom find.the Angle oppofite tothe other given:. 
Secondly, Having two Sides and their oppofite An; les,you may find: 
the third Side by the former part of the iafth Aida ae a 4 Te 


The Operation... | > "ie he 


AsiAD 46° Savi ak a — E0g.:0.13670 


4 


ToLDAE 37 03. ——-—- > 9,780 
| | ~ ADE 


. 


DE Spherical Teianghtes. | 


A ube ist gk a C0? 
Sum, 82 82 03 > Sum, 41° 01? 
_ Differ. 07 57 , 2 Diff, 03 §8 
AD 46°53’ | 
DE 38 28. | 
Diff. 08 25.4 Differs 4° 124 


Co. Are. 

As{ix vy AandE 03° §8/ ae Ey iT FOO ge 
Tol! -Z VV -—— 41 oI —— ——-— -—--— 9.81709 
Soist. ! X cr* A Dand DE 04? 12/ <—+- -— 8.86590. 


Tot.2 A Erequired, 34° 52! eae caer 7 4984303 O32 


re 34° 524 
34 52. 
Doubled; 69 44.A Erequired. . 


Cafe. | VI.. 


, Two Angles anda Side oppofite to one of Sree being given, to find 
the third Angle; if it be known whether the oppofite Side or Angle. 
| sequired,be greater or lefs than a ea . 


In the Triangle AD E,. 
There is given, 


DAE 37° 03? : 
AED 45 00 AD Etequired,’ A bee 
ED 38 238. ) being, re septic . 


- The Refolution of thie. Cafe aapela bpon the third “ag fourth 


fy Axioms. 


Fig, 


o 


46 = DE Spherical Lriangies. 
Firft, By the third Axiom find the Side oppofite to the other Angle. 
Secondly, Having the two Angles and their oppotite Sides,the third 

Angle may be found by the former part of the fourth Axiom, 


The Operation. | ‘ 


: +. Co. Ar. 
Asf. DAE 37°03 ———~ Log. 0.22004 
Tof. DE 38 28 9.79383 
Soisf AED 45 oo aramte tami, Teh 


Tof AD 46 53 ARS MRO ee : — 49,86335 
AD 46°53’ a2 
DE 38 28 Ps eek 
Sum, 85 21 ;Sum, 42° 40/ 
Differ.0o8 25 iDiffiR o4 12 


ea 


AED 45°00! lade 
DAE 37 03 _ iY 
Differ.07 57 + Diff.0-3° 58/7 
a arava Sonic tise Terms ot ogg Epis Rea Ar 
Asfi X crt, AD andDE 04° 12’ —-——-—. Log. 1.13527 
Vo £27 cr. —- 42 4O —-+-——_—+ ~ Be 106. 
Soist.; X yy AandE 03 58 ——-—_—___—-8, 84100 
Tot. aD E requireds($7. 19 at a ee 
pone $57 19) os MA get. oa ae 
“ADE 114 38 required. ~ 


CalicVileiat aden of ae 
Two Sides and an Angle oppofite to one of them, being given, to 


find the contained Angle : Ifit be known,whether the other oppofite 
Angle, or the Angle required be Acute or Obtufe. : i eae 


7 i | ) Example. 


= ene bi i 


Example, 


In the Triangle A D E,. 
There is given, 
DA Erequired, 


gieaccate being acute... 


AED 45° 00%) 
AD 81 3 


This Cafe is wrought by help of the third and fourth Axioms, 
Firff, By the third Axiom,to tind the other oppofite Angle. 
Secondly, By the fourth Axiom, to find the contained Angle. 


i 


Lhe Operation. 


. | Co. Ar. 
SAsLAD 81° so% 


FolLAED 45 co — 
Sois AE 110 


ete, oa ada ar a ae 


ADE 137° 557 
nes ED) AS Ob i 7 
_ Differ. 92 55 2 Dif. 46° 274 
ee AE rio? 137 
pean or fo" 4 
Sum, 192 03 +Sum, 965 or , 
Differ. 28 23 3 Dif, 14 11 pele 
‘4 i Cm itis é } Co. Ar.. 
Asf.:Xcrt, AE and AD 14°117 ——— Log, 0.61079, 
Toft, 2Zcr4..- —— 96 OL . 9.99760. 
; Soist. X yy Dand E — 46 27 10.02 199. 
Fo te. ; ADE required, — 13° 114 
oe eS Ly 
~ DAE 26 22 required. 


ae 


ties dle diedt ae -10.63038: 


Cafe. . 


/. OE Spherical Teiangtes. gz 


———— + ——--—. Log. 0.00443. 


130. _.9,97238. 


ToLADE137 55 required, - —-—-—- ——--. 79.82.629, 


“Se ha “ea Ae ‘2s 76 i, 
' ns a re 5 - Pa eee Cae 
' mrs Sh ciel ne) Pa? a pi # yy 


48 | DF Spherical Lriangies. 
Cafe. Vill. 
TwoAngles and a Side oppofite’ to one of them being given, to . 


find the interjacent Side : if it be known, whether the other oppofite 
Side, or Side fought, be greater or lefs than a Quadrant. — ah 


Example. 


In the Triangle ADE , 
There is given, 


AED 45° 00/7AE required, 
DAE 3g 03 C being lefs than a 
DE 38 28 5 Quadrant. | A 


This Cafe is refolved by the third and fifth Axioms. At 
Firft, By the third Axéom,to find the other oppofite Side. 
Secondly, By the fifth Axiom, to find the interjacent Side. - 


” 


“The Operation. 
Ps Co. Ar ® 


ToL AD 46 53 —————-—_—_-# 9.86338 
RE toot wise Staaten 
DAE 37 03. gs 
_ Sum, 82 03 7 Sum, ATO! 7 ee alae 
Differ. 0757 3 Di. 3°58 
AD 467537 | et ! 
DE 38 28... 


Differ. 08.25 3 Dif 04 12 a 
Fk ta As — 


| 


SO. — : . Co. Ar. 
Asfiix VV Aand E 03° 587 ———__ Fog, tons 
Tol .ZVV——4I OL ee _. — —— 98170 

Soist.. Xcr7z.ADand DE 04 12 a Ra 


ow 


To t.2 AE required, 3 GO 520 een py nt a FO,8; 
: 34 52 meee IE 49194304 
_AE 69 44 required. 


Cafe. IX. 


Lae Sides and their contained Angle being given,to find the third 
ide. | | 


Example, 
In ghe Triangle A DE, D 
>” There is given, 
—ADE137°55! | 
AD 81 50 2 AE required. 
DE 38 28 J 


The Refolution of this and the following Cafe is deduced fromthe . 
Lord Neiper’s Catkolick Propofition (the Oblique Triangle by a fuppofed 
Perpendicular being reduced into two Rectangulars) bythe ingenious 
Mr. Collins in his Sector ona Quadrant» whom in this I fhall imitates 


The Operation. 


As Radius ——-— Log. 10.00000 


To fc. AD Ethe contained Angle 137°55’ — 9.87050 
_ So is t. DE the Leifer Side —-—— 38 28 —-———- 9.90009 


To t. ofa fourth Arch —- — 30.31 ——+-—79,77056 


Ifthe contained Angle be lefs than 90°, fubtract the fourth Arch 
fromthe greater Side but if it be greater than 90°, from its Come 


plement to 180” the Remainderis the Refidval Arch. 


H | ; As 


— DESpberical Triangles. ay 


50 «= «.—ssMOEs Sp hevical Lriangles, — 
) 3 | Co. Ar. 
As {c. of the fourth Arch 30°31 —--—~—-— Log. 0.06476 
To fc. of the Refidual 67 39 —-——-———-—--—9.5 8008 
Sois {c. of the leffer Side DE 389284 ———-—~9.89374 


To fe, of the Side required, AE 110 13 ——- 4 9.53858 
Cafe. X. 


Two Angles and the interjacent Side bei given,to find the third 
Angle. | : | 


Example. 
‘Inthe Triangle ADE, | 
There is given 
ADE 114° 39/ 


DAE 37 03 @AEDrequired. — 
AD 46 53 A 


The Operation. 


0 


Log. 10.00000 

To fc. A D the interjacent Side 46° 53’ eee eens eee 
So ist. DAE the leffer Angle 37 03 —~————-— 9.87790 
To t.of the fourth Arch 27 17 —————— #9.71263 


If the interjacent Side be more than a Quadrant,fubtraé the fourth 
Arch from the greater Angle 5 if lefs, fromthe faid Angle’s Comple- 
ment to 180°, the Remainder is the Refidual Arch. 


: | Co. Ar. 
As fc. 4°". Arch —~———_—-——_ 27° 17. —_—-—_Log. 0.05123 
To fc. Refidual Arch. —38 04 —--—-——-——-9.8 9614 
So is fc. DA E the leffer Angle 37 03 ———~ — 9.90206 
To fc. AED the Angle required,45° oof — nh 9.84943 ) 


In 


ihe’ ( 


DE Spherical Lriangles. 7 § 

In this and the foregoing Cafe the Affection of the required Side or 
Angle, may be determined by the Refidual. Arch. 

For ifthe contained Angle,or interjacent Side be lefs than Quadrant, 
and the Refidual Arch more} or when the contained Angle or interja- 
cent Side is greater than a Quadrant, and the Refidual Arch lefs 5 the 
Side or Angle required is greater than 90°, in all other Cafes lefs. 


Cafe. XI. 
Three Sides given, to find an Angle. 


Example. 
In the Triangle A DE, D 
There is given, 7 
AE 110° 13’ : 
“AD 81 50 ‘ AD Erequired, 


DE 38 28 / | , 
Poh. mo E 


The Refolution of this Cafe depends upon the fixth Axiom, and for » 
the more fpeedy Operation take this brief direction. a 

Add the three Sides together, and from their half Sum fubtra@ the 
Side oppofite to the Angle required. i. 
_ Then to the Complements Arithmetical of the Logarithm-Sines of 
the containing Sides, add the Logarithm-Sines of the half Sum and 
Remainder :. Half the total of thefe four Logarithms is the Sine-Com- 
plement of half the Angle required. 


The Operation. 


5 


AD 81° 50° cee containing? S. Co. Ar. 0.00442 


DE 38 28 Sides.) dels 2, Cov Ar. 0.20616 


AE 110 13, 4Sum, 115° 15/8, 9.95639 | 
Brg es sh Rem. 0502) 1, 1S, i S.9 4377 
+ Sum, 115. 15 ‘ Sum, 19.11014 
Remain. 05 HOB Acy.65°. 577% | + Sum, "0655507 

Which being doubled, Bioticrs ADE 137° 54/ fequinedey 


Df Spherical Lriangies. 
ney (apeS Sb okiad » 
+o | Fhree Angles given, to finda Side. 


Example. 


Inthe Triangle ADE 
There is given, 


ADE 137° 55’ 


AED 45 00 ; DE required, r ~ ea vw, : 
DAE 26 23 ohana) re : 4 
This Cafe is likewife performed by the fixth Axiom, the Angles be- j 
ing converted into Sides, and the Sides into Angles, by taking the 
‘Comp. of the greateft Angle toa Semicircle. b agie c 
Compl. ADE 42°05’ The adjacent t S$: Co. Ar 0.17378 
AED 45 oo Angles. S.. Co. Ar 0.15051 
DAE 26 23  ;Sum, 56°44’ S| 9.92227 
Sum, 113 28 Rem. 3021 S. «9.70353! 
+Sum, 56 44 — | Sum, 19.95009 
Rem. 30 21 {c. 19°15 _ 2 Sum, 9.97504 
, yo 


: | Which being doubled, gives DE (38.30 required. t 


If the greater Side A E were required, the Operation would pro- 
duce the Complement thereof to a Semicircle; therefore {ubtract it 
from 180°, it leaves the Side fought.. , ie | 


. 
‘ SS s 


asnegsensgeacs conseassees 
Pe En er Per bes 


op ONC OP gr Ea "Op 


CHAPS Besn? 2 
‘The Doctrine of oer Tri angles 


applied in Probie s ae 
abla <stahabiaes 


fe 


s 


gen "Sec Gi 


The Aptidtan of Right-angled Triangles. in: 
Plain Sayling.. 


i= . Lthough the Ground and Projection of the Plain Chart be er-- 

| _ roncous yet feeing it ismoft facile to the Learners and may 

. ” ferve as an Introduction to what is more difficult, it fhall’ 
not be here omitted.. 


eBooblem, I. 


The Courfe and diftance. given, to find the Difference. of Eatitude,. 
and the Draens | 


1 eerie 


A ‘ Ship éaine N.E. by N. 372 minutesy. 
- pene oa Difference of Latitude and Departure.. 


te eh, 


lain Satling, 
In the Triangle A BC, 
A Creprefents the Diftance failed. : 
AB the Diff. Latitude. - 
BCthe Departure. 
BAC the Angle of the Courfe from the Meridian, 
A CB the Compl. of the Courfe. — 


‘The Operation. 


~ For the Diff. Latitude. Gs 
As Radius —-—— —-—_—_—_—_—_——._——. Log. 10,00000 


eee = eee 


To the Diftance failed, ———— age ——_ 2.57054. 
So is {c. of the Courfe —— 56° 157 Sc ee 9.91985 


To the Diff. Latitude ——-~—— JOG mt a ae 2.49039 


For the Departure. 
As Radius RT OTe apa ee dane. 10.00000 
i Se RS, Concent sien 570 
So is S. Courfe ——— 33° 45’ —_.—_—--_ 9, 0.74474 


_ Tothe Departure —_.—_- - 206° —__.______. 7.31528 


jproblem TE 


“The Courfe and Diff. Latitude being given, to find the Ditance 
and Departure. 


% 


Example, bovine yaigan a. a 


A Ship failing N. W. by N. until her Difference of Latitude be 
309’, Idemand her Diftance and Departure. 


; Fig, 2. 
The Operation. . 7 
For the Diftance. 
As fc. of the Courfe ——— 56° 15/—_———-—__. Log, 9.91984 


To the Diff. Latitude — 305! ~~. 2,48 906 
So is Radius, —— ———- 10.00000 


Seresers Seema 


pert Livia in|? 


Tothe Diftance failed, — 3717 a 2.57012 | 


For 


plain Sapling, 
For the Departure. 
| 7 | : Co. Ar. 
As fc. Courfe ~——5 6° 15" —_.——— —.—— Log. 0.08016 
- Tothe Diff. Lat. — 309° ———_~—-———~ 2. 48996 
Oe ne enka ee tO, 974474 


2.31486 


To the Departure ——-- 206% -—-—.— --———- 


eaten IT. 


The Courfe and Departure given, to find the Diftance and Diffe- 
rence of Latitude. 


Example. 


A Ship failing S. E. by S. until her Departure be 206’. I demand 
the Diftance and Difference of Latitude, Fig. 3 
, ! 


2, 


The Operation.. 


For the Diftance. 


As {, Courfe -———33° 45 —-— ~~ Log. 974474 


So is {c. Courfe—56° 15/ om CRT BR 9.91985, 


To Diff. Lat. 3080 — ——~ —__.__._. —— 42.488.98. 


To the Departure—— 2067 ————---_——. — 2.31387 Se ; 
So is Radius —--—-——- ——-—- —_~-_ 1000060 ets N. 
| ) Ps cs ; 7) 6 Ue SAA kari nae saved Be SITES Y Ls : ; z 
) To,the Diftance 370% - ae 256913 4 PM aos 
For the Diff, Latitude. eter 
: He Aol We be tee ae 
Co. Ar. eh) i agen 
Sel eae tae , 
As {. Courfe ——— 33° 454 —-—_—----==— Log. 0.25526. Senta oa eh 
| To the Departure seers — 2.31387 Bsa aay 
ad 5 


| problem IV. 


Phe Diftance and Difference of Latitude given, to Gide theCourfe 
and hd 
| Example. 


lain Sapling: 
Example. | 


ra 


A Ship Sails between the North and the Eaft, 372/ until her Diffe- 
rence of Latitude be 309’. I demand the Courfe and emuirs 
| fede 

Lhe Operation. 


For the Courfe. 
As the Diftance failed 372/ oe ae Log. 2.57054 


To Radius ——-——— oo re ne 10.00000 
So is the Diff. Lat. — 309! ee oa 


To the fc. Courfe 33° 507 ——— ~~ "nn 9091942 
For the Departure. 


As Radius —-_———_— ——-—--———- Log. 10.00¢00 
To the Diftance—— 37e%pett AR 2.57054. 


So is the S. Courfe-—3 3? 50/ WMENRER TE ELT 


To the Departure —— 207’ ——— 42.3 1622 


Problem V, 


The Diftance and Departure given, to find the Courfe and Difference 
of Latitude. | c 
Bact Example, 


A Ship Sails between the South and the Weft 372’, until her De- 
parture be 206’, . Idemand the Courfe and Diff. of Latitude. 
ety ; 3 Fig 5. 
The Operation. 


For the Courfe. 

As the Diftance Eire ee ea ts LO as 
Tos Radittste tes Se a —— 10,00000 
So is the Departure 2067 —____ ————. — 2.31387 

_ Tothe S. Courfe 33° 397 ee sit We 9:74333 
. For 


? ssh . eee Ee 


 plainSalling 57 
ee For the Difference of Latitude. 


‘ As Radius 


fs. Fo the Diftance 3 7th eR A ae 57054. 
> Sois {. Courfe §6° 23 — —————-— 9.92052. 


To the Diff. Lat. 309% Gh nee BEEGLOS 


— @2oblem V I. 


The Difference, Latitude, and heeie given. to find the Courte 
and Diftance. | 


en en Log, 10. ones 


Vaeptiseee 


Example. 


A \ Ship failing between the South and Welt, until her Diff. Patinade 
309 min. and her Departure 206 min. I demand the Courfe and 
iftance. ie oe : 

eg Ae 0 ey | Fig. 6. 


The ein 


“V. * 


» For the Courfe. x) sh J , 
_ As the Dif. Lat. 309 min. eee Logs 2. 2.48996 


To Radius : i 
_ So is Departure 206 min. ——-——_—— 2 2.31387 re 


To ig. Courle | 33) 4x8 ee To a wer. 9.82391 


we or the Diftance. 


FC oe Courfe. ———— 33° 414. ———--——- — Logis ae: 74398 fs ier 

| To the es —. 206 min, = = 2.3.13 387 | eee ME 
| Soi is Radius wei ea ppp eterno FOOOOOO | ste * J, 
To the Diftance oo min, —--—— 2.56989 Meee 

Ns Z AG ‘ 

Bat, - “ 

fae 

ee: 


SE eure Tk 
The Dolkrine f oul ique Triangle ape in Problems f 


— Sayling. 
Problem L 


lL. W O Ships fail from the fame Port, the one fails E. N. E. 40 min. 
the other E. by S. fo far, until the find the firft Ship bear N. W. 

by W. Idemand the fecond Ships diftance from the Port, and the di- 

fiance between the two Ships. 7 


| F Fig. 7. 
Inthe Triangle A D E, rs | 7 
“A reprefents the Port, | FE Sie 
A D the E.N.E. Courfe, and A E ie iD i S. Conte 


/ 


The Operation. . 


‘T o find the fecond Ships Diftance from the ees 


or Co. Ar. 

ri ‘As S. AED 22" plaza wate spat Log.o. 4716 
0 fee shes a rn pe re THO LOG 

SoS.ADE 123° 45% —-—_-——_—_.—___ — 9.91984, 


MPO AE oe oe 8h mig ee 1.93906 


- To find the Diftance Between the Ships. Z : 


oa o Co. Ar. 
AsS.AED 22 ta eh Tes po ee ee 0.41716 


it Pera D tes 1a nee 1.60206 
" Sois S. DAE 33° 45%———— ~~ 9.74474. 


‘Fo DE capers iat G, min. 


— Boeoblem I iC 


Suppofe there are two Ports that lie Eaftand Welt one from another, 
one e shige fails from the Weltermokt Port N. Ee 44%, the other failsfrom 


sue 


a 1.76396 


. ta Sy ae. 
Whe bth ISP am. 


eee te ray si aaa a nh 


se «Plain Sailing, 
the Eaftermoft Port 80’, and meets with the firft Ship: I demand the 
Courfe fteer’d by the fecond Ship, and the Diftance between the two 
Ports. | as 7 ern att : 
; tied Fig 8. 
Let Areprefent the Weftermoft Port, | 
BP thematcrmalty: ot caer ee at 
A D the Courfeand Diftance of the firft Ship, 
D the Place where the Ships meet. 


To find the fecond Ships Courfe. 
‘The Operation. » tint 07 

cA ane ey, ROM os ay tte G ts (o8, Co. Ar 

. AsDE———-— 80 min, —~—_..----- Log. 8.09691 

Tof DAE 45° 007 ____. _--- -— __.- 9.84948 

So is AD ——41 min, —~—-———-—-—_-—— — 1.61278 


> Ses Se 


— Tof AED 21° 14/ —e=—+—__-—___- = 1955917 
_ The Courfe is N. W. 68°46’, or W. N. W.a little Wefterly. 


To find the Diftanice between the two Ships. Vs 
melts Co. Ar. 


—AsS&DAE 45° oo! ee Te Sap ccinsose : 


Be T0809 
So isf, ADE 113° 464—_____ ~_.__.__. ——— 9.96151 
To AE —~——103/ 


Se 2,01 S12 


rae 2oblent LIT. : by 


| Suppofe two Ships fet {ail from a certain Road, the one fails S. byE. 
--gomin. the other $.$.W. 25 min. Idemand their Bearing and Diftance 
- from each other. - he : 
IntheTriangle ADE, | 
~ A-reprefentstheRoad, 
AD the firlt Ship’s Courfe and Diftance, 
AE the fecond Ship’s Courfe and Diftance. 


nm . 2 hp 5 He 


is ee 
ea A 
LORS 


a 2 fo | q 
ait a 
$9 i a 


ots toe re 


— 
tat he ate 


AE 
AD 


ee es 


Ms £ > sy ee ete ee oe “ee 
EEE Mie BOO i aT SAE ROW or nal 


rc rer re eer rae — 


hei! 


“plain Sailing, 


i The Opeuban | 


To find the Bearings. 


25 | 180° 00” 
20... DAE 33 33 45— 


Sum, 45 ~~ Sum, 14615 15 ADE & AED: 
Differ. 05 Sum," 7307 ADE & AED 


Co Ar. 
As Zcr?. A E and A D 45 ——-—_-— eee 8.34679: 


To their Differ. —~— 05 ————- -——--- 0.69897 

Soist. $Z V V DandE73° 077 —-——_.—_—__ 10.51783. 

Fo t. + their pine nee 20 06 YD, 593 59 
a 2 he a es a7 
1X VV 20 20 06 


meee | 9313 93 13 ADE 
330i AED 


The Beatings ofthe Ships areN. E. 75°31’, &S. W. a ore on 
E.N.E. LEER 


= 


To find their Dittance. 


i ae Wy CH Re 
Ast. AED 53° ae + ———-—L0g.0.09756. 
Fo AD ———— 20/ —_~+_2 YF, 30103" 
Soisf DAE 33° 45" a rr ee 97447 hi 


To Beit ae 13/ —~ —~__,--__- -——-- I, 14333. 


‘A Ship fails from a certain Port $.S.E..68 min. and then fails 
72 min. more Eafterly, but is forced back by: foul. weather 82: min. to 
the Port frorn whence the fet {ails I'demand what Courfe the. fteered 
from the fecond place to the third, and how the failed back to the firtt 


Port.. 


Ptes to Peas 


Fi 1g. 10. 
Let A a cata the Port.. 


E the fecond Place... 
Dthe third Place. 


plat i Sailing: 


ai The Operation. 
me bea 5 Ws find the ‘é Coutte from the fecond: Place to the ie 
ie PAD SB 6 RO ; 
A E, ‘ 68 is ‘ : i ‘ ( 
age | Sum 150 _ ws | 
| Diff. 14 figtoee 
| ; Co. Ar, 
43% As DE the Bafe g2¢ —_..___.--——. Log. 8.14267 
ToZcrt.AEandAD 150——~——————-——- 2.17609 
So:is their Difference 14. a 4613, 
To a Segment of the Bafe, 29 min. ————-—_ A1.46499 
| D E ———— 72 min. 
> Segment —— 29 
: _ Diff. i mee | 
z Diff. 20 3, or21 5; EB 


As AE ——.- 68 min. ———+-—— Log. 1.83251 
To Radius ——_————. —--. —_-__-_—- 19.90000 
- SoisE B —— 21° 5/ —--—— -—______-___— 1.33244 


Tok. AEB, or A ED,. 71° BAT oye oe OO 


The Courfe from the fecond Place to the third, is N. E. 49° o4! 5.08 
N. E. ZE. fere. 


To find the Coutle back to the Port. ae 
i | Co.. Ar. a 
AsAD 82min. Log, 8.08619 ae 
To f.A ED 71° 34/ —-—— ~*~ ——-____— 9.97712: Sees 
_ So is AE 68 min. Tae RPT NT POT TT ee 1.83251 Sea ae 
. TofADE 51° 53’ angeg tent z Ejpasa ts £9,89582 vests BS 
phe’ Courfe to the Port is N. We. 75" ery ‘or. W. by Nu a little ; Sse 
me t | aes Y eae 
| | Bee oh 
. | 


> a Ae a Ea. ek “OA a pe ae n 
- PEPE ih Fe Se Fe ON) bg S eA 


Ty tare esc wea anes ROMER ere Pa ne 


62 | 


ee ee ee 


ESSE ES == <a = 


SEPESES SGT LTS TSS ISVS IST ISS | 
‘ CALA Per ses aa 
The Doctrine of Plain Right- 9 
angied Triangles, applied 
ain ProBLEM's of 

| Mercator’s Sapling, | 
HE true Sea-Chart, commonly called Mercator’s Chars dl 

(but is indeed the ufeful Invention of our Country-Man Mr. 

Edward Wright, although this Stranger hath almoft got the 

Name and Praife thereof) performs the like Conc] 

and almoft in the fame manner for f{peed, and yet moft exaétly, becaufe 
all places may be laid down upon this Chart with the fame truth as upon — 


the Globe, both as to their Latitude and Longitude, Bearing and Di-— , 
{tance from each other. eS ie ake 


ufions, 


pzoblem, 1. 


“To find the Meridional Difference of Latitude, or the Difference of i 
Latitude in Meridional Parts. ¥, | oie 


<= 


_. Faft, Ifone Place be under the Equino¢tial, and the other in North 
orSouth Latitude, the Meridional parts (in the Table of Meridional 
parts ) anfwering to the degrees and minutes of the Places Latitude, 


t 


is the Meridional Diff. Latitude. 


Example. 


Mevreator’s Sailing. 


‘ . Example. 


One pecrin the Latitude 37° 27/ North, the other under the Equi- 
— noctial: I demand the Difference of Latitude in Meridional parts. 


Lat 37° Ng (2426 
2426 is Meridional Diff. Latitude. 


Secondly, If two places be both in North, or both in South Latitude, 
Subtract the Meridional parts of the lefs Latitude from thofe of the. 
greater, the remainder i is the Meridional Diff. Latitude. 


| re | . Example I. , 

| . pe ke M. pts. 
“One place in the Latitude 37° 207N°, . 2418 
Theother in the Latitude 17 10 N’. 1046 


> The Mecridional Diff. Latitude, ae I 372 
Example aL 
M, pts. 
One ice in the Latitude 45° 567 S. 3110 
_. The other in the Latitude 29 17 S. 1839 
The Meridional Diff. Latitude we a7 


| Thirdly, Ifof the two places the one have North Latitude, the other 
South, add the Meridional parts of each Latitude kousehgs the Sum is 
the Dif TaGeide i in Meridional parts. 


- 


Example. ' : : 
Sa pts. 
One place in the Eatiat 42° By en 2005 
The other in the Latitude 27.19 Ne, 1705 
The Meridiona! Diff. Latitude 4510 
s20bLein Br 


Both Latitudes, 23 the Difference of Longitude between any two 
piace: being given, to ind the Courfe and Ditiance. 


/ Example. 


PMrreator’s Sailing. 
Example. | 


Admit the Ligard in the Latitude 50° North, and the Barbadoes in _ 
the Latitude 13° 12’ North, the Difference of Longitude 52) ae Welts <i 
I demand the Courfe and Diftence 


In the Triangle Ab.c, — hye; — 
‘Ab réprefents the proper] Difference of Latitude. | . 
-.bectheDeparture. | 
Acthe Diitance failed. | | . | | 

bAc the Courfe. ns De 5: : 
Acb the Compl. of the Courfe. f 

: 3 | Fig. 11. 4 
ee Inthe Triangle ABC, . J 
Be AB reprefents the Meridional Diff. Latitude. 

BC the Difference of Longitude, ; 

BAC the Angle of the Courfe. - ; ; { 

ACBthe Complement of the Courfe. © ; 3 a 


‘This being underftood, the Proportions are the fame as in he Do- 
trine of Plain Right- angled Triangles. . 
The Difference of Longitude reduced to minutes, makes 3177 min. 


To find the Meridional Difference of Latitude. 
: M. pts. 
‘One place in the Latitude 50 SO" NOL tag ag 
‘The other in the Latitude 13 12 N. 0799 


The Meridional Diff. Latitude, | 2676 


. The Operation. 


For the Courfe. ) 

As Merida Diff. Lat. Cre min. —--—-——- Log. 3. 4a74g. 
To Radius - ea 10,00000 - 
So is the Diff ete 3177 min, —--—-——.—_.. 3. 50202. 


"Fo t. Courfe —~~-- 49° 537 cs Mania aie 
The Courfe is S. W. 2 ae 


a 


GD evEATON’S Sailing, 
For the Diftance, 
Lat. 50° 00/ 


Eat. West 
Proper Diff. Lat. 36 48 whichis 2208 min. 


As fc. Courfe — 49 ig oe 


: Log. 9.80912 
To proper Diff. Lat. 22684 -2 2 so Theo 
STRAT TEVE 7 nd a a mois Ser 2 ahe 


i To the Diftance —— 3 426/ 3.53488 


20blen1 LI. 


Both Latitudes and the Courfe given, to find the Diftance and Difi= 
rence of Longitude. | : 


Example. 


ae ; 

A Ship fails from the Latitude 50° North, until fhe be in the Latitude 
13° 12! North, her Courfe $. W. 50°57’, or $. W.-W. fomewhat 
more Welterly; Idemand the Diftance and Difference of Longitude. 

The proper Diff. Latitude is 2208 min. 
The Meridional Diff. Lat. is 2675 min. 


| The Operation.. 


, For the Diftance.. 
As fc, Courfe ——--—- 39° 03 ————— Log. 9.79934, 
To the Diff. Lat. —-——. 22087 - ————-— 3.34400 
So is Radius ——~—————. -—_______.. 10,.000C0. 


To the Difiance ——--———  3504/ ——— — 3.54466. 


For the Difference of Longitude. 
As Radius. ——————-——-'— ——___—— Log, 10,00000 
To Meridional Diff. of Latitude 2676’ —--_—. 3.42749 
Soist.Courfe —-. ——--—-— 50 5 7/ —---——. .10.09086: 
To Difference of Longitude -—— 329$/ —-— 43.5135, 


FY K qB2O- 


9 tee EE La 
4 ~“w -" 


ae” We 
= 


 Pevcator’s Sailing. 
aioblem 1V. 


Both Latitudes and the Diftance given, to find the Courfeand Diffe- 
rence. of Longitude. . 
eo) Example. ; 
A Ship fails from the Lat. 50° North, 3505, until fhe be in the Lati- 
tude 13°12’ North; [demand the Courfe and Difference of Longitude. 


The Meridional Difference of Latitude is 2676 min. 
The proper Difference of Latitude is Bgl Levens: 


The Operation. 


For the Courfe. 


As the Diflance. —-————-3 505’ 
To Radius pe rte em 1000000 
So is the Difference of Lat. 2208/7 ———_+-_. 334400 


To {c. Courfe —— —.——. 39° 03/ 


, C 
— Bog, 354469 


: natin cheesy sie Se Ne 
For the Difference of Longitude. 


As Radius - tn rect mes LOX, FO.00000 


To the Merid. Diff Lat. 2676’ --— ——}.42 749 
So is t. Courfe —-—~ §0° §7! ————-—__- 10,0086 
To Difference of Long. 32987 ~— -—+.——- OF 3.51935) 


wWeoblen V. 
_. One Latitude, the Courfe and Difference of LBikiinde being given 
to find the other Latitude, andthe Difiance. ; ae 


Example. 


| A Ship fails S. W.50° 57%, or S. W.4.W. fomewhat more Wefterly 
from the Latitude 50°North,until theDifference of Longitude be 320974. 
i demand the other Latitudeand Diftance. ; 

id hey warns | The 


% 


a RF 


‘Pereator’s Sailing. 
The Operation. fi 


e004 eG oe | For the other Latitude. 


As t. Courfe —-——. 50° 597/ a 10.09086 


To Difference of Long. 320977 


shat 

———— 3.51512 

: £0 Sot Ths ee a) OM oS See ee 10,000¢0 
pie 


To the Merid, Dif. Lat; 2674421 thee 3.42726 


Pte Rcenne ES “ey 


M. pts. 
3475 


ether eh 2674 


There remains. ——-——---———._. Bor 


F Againtt which in the Table of Meridional parts in Latitude 
Pwhich i: is the Latitude of the place North. 


; | The Meridional parts sitits air to Lat. 50° North, are 
! From which fubtra@ —-———— 2674 . 


13° pe 


For the Diftance. - 


The proper Difference of Latitude is 2206 min. 


; | AS {e, Courfe , 39° 037 ibe Log. 9.79934 
hoe To the Difference of Latitude 42 OG) cree a 3.34360 
“¢ So.is Radius, ——-—_——. pero igt "sei il 1.60000 

Heo Wosthe Diftance 3 55142 35 4428 


} gob tent VI. 


| be One batinves he Courfe and Diftance given, to tt the other 
Latitude, and Butane of bong tude! 


/ 4 
i 


Example. | a. | 4 


AShip ee in the Latitude 50° Northé{ails S.w. SO. Seog s, Ww. 


= W. and fomewhat more Welterly 3505’; I demand the other Lati- 
A ‘inde, » and pe tence of Longitude. 


DE Me a The: 


Mercatoys Sailing. 


| The Operation. 
‘ For the Difference of Latitude. 
id PA dijck. ehes ielede SMO Se > SV pes 5oloccgen jana 
| To the Diftance 3505. —-———-——-——--—--_—-—- 3.5 4469 4 
: So is fc. Courfe 39° 03’ —-————-—--- —~~_ 9.79934 | 
| ae ‘To the Diff.Lat. 22087 ——. a 303 4403 ' 
ny The other Latitude is 13° 12/ North. ae 

The Meridional Diff. Latitude is 2676’. 


For the Difference of Longitude. : ecu ; 


As-Radineteceers_p Rc ie EGE Go TO.cocee 
To the Meridional Dif Lat. 2676’ ——--~~~———. 3.42749 
So is t,Courfe ——-----—-_ 50° §7/ = --— 10.09086 


To the Differ. of Longitude 32984 -—-——-—--——. 73.5 1835 


mrebiem VII. 


Two Places both in one Parallel or Latitude, and their Difference 
-of Longitude being given, to find the Diftance between them. 


3 Example. - | 
Suppofe two places both in the Parallel or Latitude of 50’, and 


their Difference of Longitude 70 deg. Idemand the Diftance between _ 
them. 


The Operation. 


The Difference of Longitude in minutes is 4200. 
As Radius —~—-——-——-.—. +—---_-. Log. 10,00000 


==, 


To Diff. Longitude 42004 —-—_-——.——- — 3.62325 
So is fc. Latitude - 40° —~ —_.-__———-——. 9, 80807 


 Tothe Diftance — 2699" ——-———__—----3.43 132 


pProblernt Vin, 


Two Places both in one Latitude, and their Diftance given, to find 
their Difference of Longitude. 


‘ 


at Example. 


+m. 
in > 


| Example. 


Suppofe two Places both in the Latitude 50°, and the Diftance be- 
tween 2700/, | 
I demand the Difference of Longitude. 


The Operation. 
As fc. Latitude 40° Log. 9.80807 
To the Diftance 2700° 3.43136 
So is Radius ——- ———. .__- —10,00000 
To the Dif. Long.  4200/ 3.62329 


| pPzoblem IX. 


Two Places fituate both in one Parallel or Latitude,their Diftance and 
Difference of Longitude being given, to find the Parallel of Latitude. © 


Example. 

A Ship failing due Weft, 2700 min. 

Alters her Diff. Longitude 4200 min. 

I demand what Latitude the Ship fails in. 

The Operation. 

As Diff Longitude 4200 — Log. 3.62325 
ToRadius - Pe ee »—10.00000 
So is the Diftance aye tt sos 43136 

Tofc. Latitude 4Q eee 9 808 LL 


 Dereator’s Sailing. b&. 
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CHAP. VI. 


The Dottrine of Spherical Tri- 
angles, applied in PROBLEMS 
of Great Circle Sapling. ~ 


Lthough it be hardly poffible for a Ship exa@tly to trace out 
the Arch ofa Great Circle, yet it may be of good advantage 
to keep conveniently near it, efpeciallyin a Parallel (or Eat 
and Weft) Courfe. - 4 9DiT Dodietstabsiibeie 


yo20blent I. | c 


Two Places differing only in Longitnde. 


| : Example. | A 

A Ship being in the Latitude 50 deg. North, isbound to a Port in the 
fame Parallel whofe Difference of Longitude Welterly is 47 deg. I de- 
mand the Angles of Pofition, the Diftance in the Arch ofa great Circle, 


‘by what Latitudes and Longitudes the Arch {hall pals, likewife the 
Courfe and Diftance from place to place, according to Mercator, } 


_, Let A reprefent the firft Place, 
_ E the fecond. 


wet gle 


F ig. $23 
The Operation. 
Yo find the Angles Pofition BAD and BED, 
The Oblique-angled Triangle ADE isreduced into two equal 
Right-angled Triangles A BD and EB D, the Sides and Angles being - 
equal; therefore in either of them there is given the Hypoteuufe, os 
teen | | | the 


A Ship b 
fame Parall 


mand the A 


| by what L: 


fe and 


Cour 


The OF 
Right-angl 


* 
4. 
y 


equal; the 


pie ies os 


the a at D, to find the Angle at A or E 


So is fA DB —23 30 


| 


ToL AB.-—~— 14 
AB 14°51’ being doubled, produces 


“@reat ives Sailing: 


In the hie. ABD, 
Aste ADB 23 isp) eh so, 1036170 


To Radius De te ne O,O0000 
SHES | SSN BAZAN fe ye age ah dl ison aTa ~ 9.88425 


Pee ses RREGOP me 


Totc.BAD 71 35. Tas MANNED RAE ins cee eR IO 2 
2. To find the Diftance A E, 
Inthe Triangle A BD 


Bs Radios =e 
Tof.D A ———- 40° 00! 


eee | opt FO eeoed 


REN EMG | ob eeeie 
EN yale eg deh iaeete Ge LG 
50 mee ee 84 08977 


AE 29 42 or 1782 min. 


3. To find the Latitudes By which the Arch fhal] pals at every five 
degrees of Longitude from A, Epictonaine the firft Port. 


Firft, You muti find the greateft Latitude PY which the dich: 


rans DBS 
In the Triangle AB Db. 
Astc. AD. . 40° oof ——.—_——-__ Log, 10, o7619) % 
ig Radius me TOO 
Sof. ADB 23/39 ot 990 
Tot.B D ———— 37: 35 ——_.-__ — 9.88621 


‘The oivat: of BD (to 2° 4) ey 25/ is the gieatel | 


Latitude. 


Secondly,To find the Latitude by which the Arch paffes at every yas 


~ degrees of Longitude from A, you mutt refolve the feveral Right- 
angles Triangles BDa, BDc, BD, be. | 


Sub. ‘ 


Se SQUALL ERIE RINE eR ORE CE OT RCO 


Great Circle Hailing, 


Subtracting five deg. from ADB 23°30" 

There remains aDB 18 30. 
Subtracting five deg. from 18 30 © 
Remains BDec 13 30° 


And fo for the reft, as follows in the Table. ; 


aDB 18°30! 
B De 13 30 
BDe 08 30 
BD f 03 30 


} Inthe Triangle a8 D, 
Bere hoe | As Radius AS ——Log. 10.00000 is 


To find by what Latitude the Point a) ay 
pafies. 


BDh 06 30 : 
BDi 11 A To tc. BD ——37 B50 ie Oe 
BDk 16 30 Soisfc.aDB 18 30 ———— 9.97696 


BDI 21 30-) Totc Da 339 04, a 18087 


eee Geese 


The Complement of Da 50° A North, is the Latitude of fet 
Pomtiav) 


After the fame mannerare found the Latitudes for the Points ce 
-ée. in the fubfequent Table. 


Long. Lat. \ Fourthly, Having the Latitudes and Longitudes, — 
A 00°00! 50° co? by which the Arch paffes, you may find the 
a 05 ©0O 450 Courfe and Diftance from place to place by 
cy1c Mercator. 
e115 2 06 pk 
{20 00 5 So to find the Courfe and Diftance A a, 
25° There is given both Latitudes 50 Ba 
h 30 : | North, and 50 degrees 56 minutes. 
i 35 © North. 
k 40 00 §1 14 
1 45 | _ And the Difference of Longitude, five 
deg. Welt. 


The Meridional Difference of Latitude is 90 minutes. 


N 


- Great Civete satis. a 


Lied enki dO ° "For the Courfe, ae cli it 3 lye - 


Ks To Radius~ tt ge ere ot 10,00000 
—.  ~.. So is the Diff..of Long. 3co! sr ners mend CL WHEE 


To t. Courle s—-—— 73° 18/ a 1052288 


For Ine Diftance. 


1% _ As fe, Courle —-—-— 16° Uae ae. , Log. 9.45843 
|.) soto sy the Die oF Lat: Som vhton separa’ Metuchen 75587 


‘So is Radius, SS 10.00000 
f coor, SEED 


To the Diftance —-—— 1 Pi coect bre saber 2. 29744 : 


bapa the fame manner you: ay find the Courkes and Diftances ac,ce 
| ore. as they follow in the os 


Places. |. Courfes. Dift. 
From Atoa | NW 69° 567 | 165 ars 

From a toc | NW 76 30 179 pitt ©: 
From c to'e*|:NW 81 28 | 188 ee aah 
Frome tof | NW 85 0o2 184 Pern ies A 
From f ‘to og, NW N W 89 9 14 | 1149 Rahat anak 
Frome toh)S w 86 45 | 9176 | evanegs noe 
‘From h toi.| S W 82 58 | 187. Ys Bnet 


From i tok’ 
4 From k. to! « 


SW 78 4a--|—788 | 
SW75 14 |+196 


From 1 toEe |S W 72 451 Sy yh t-9 
| % “A . , - Ni ; 4 weet pet 


Bue in teva moft of the Caiifes afore. found are fo near the 
Welkyou may fail W. N. W. 917%, until you are in the Latitude 55° 51’ 
North; and then W.S. W. pon min. farther, you will arrive at 

a y YOUL. 8s)” 


ry po 
ce & ‘ 


( 


eae Great Circle Sailings 


your Port.By this means you will alter your Latitude almoft fix degrees, 
_ which is confiderable,in refpect of the benefit of Obfervation 3 befides - 
the Diftance is but 141 min. more than that ofa great Circle, and not. 
above 22 min. more than the Parallel or Weit Diliance. - 


sp20blem IL. 


Two Places differing | both i in Latitude and Coneivade | 
| Example. 


Suppofe the two places to be,one in the Latitude 36° Malet other - 
in the Latitude 50° North, the Difference of Longitude between them . 
68° Eafterly: I demand the Angles of Pofition, the Diftance in the . 
Arch,. the Latitudes and Longitudes by which the Arch paffes,and the’ 
Courfe and Diftance from place to place, through thofe Latitudes an 
Longitudes, according to the true-Chart. — 


Let A reprefent the firft Phhce. in the Lat. 36° 


-E the fecond, inthe Lat. 50°. . First 35 


Tbe Operation. » 
-Firft, To find the Angles of Pofition. 
In the'Friangle ADE. 


ADE 68° 00%" 
2 ADE 34.00 ~ 
= Sum, . 47 
Dif, 1400 +2 Diff. 


Shemmiens diey ie. 
As ft Zcr*zA DandDE 47° ied i 0.13587 


To {2X cr, ST TIT O71 OO Sr HoT 08 § 80 
Sote.; AD E——-———34. OO) set sr tiet yan gOE 7 BO 
TotesX yy AandE —~23 52 ser timacie asi J 39297 
a A : As 


Great Circle Sailing, 


Oa bas. OA aslanAlesiwVeds bod oT ConnAy 
“Asi{a + Zcr4.A DandDE 47° 00’ .++---—_ Log. 0.16622 
To fe. X cr. Gok ee 89678 

So is te. ADE ———— 34 00————_-_—. — 10,17101 
Tots ZyV AandE — 65 08 TT 10,3306 


Sum 79 00 AED ; 

Dit Ged ae The Angles of ) Pofition. 
Secondly, To find the Diftance. | 

Po Inthe Triangle ADE 

As fi AE D an. BN lk 79°00" ist ae Log. 0.00805 

To f. AD —~——- 54 00 —--—-. — —_9,90796 

So is £A DE — 68 09 +. 9,96716 

Tof, AE ——-——_ 49 50. — 19,883 17 


The Diftance is 49 deg. §¢ min. which reduced into minutes, 
makes 2990 minutes. : , 


Thirdly,To find the Latitudes and Longitudes by which the Arch paffes. 
Firft, Find the greateft Latitude by which the Arch paffes. 
Inthe Right-angled Triangle ABD. : 


As Radius pcan as 


—— “Log. 10,00000 
‘To f AD ———— 54° 00o/ Log. 9.90796 
‘To £DB ———. 39 07 —— —-————19,80009 


DB is 39° 07’ whofe Compl. 50° 53/ is the greateft 
Latitude. : 


L 2 


Secondly 


75 


Co. Ar. ws : 


Great Circle Sapling. 
sae ee To find the Vertical Angles ADB, and B D E. 
‘ro od dache eh ee Soe be ABD. 


As tc. BAD —— 51° x16 $e Lome 0 190423, 


Se 
7 


—— oe 


2 Besta Radius) —— $$ 110400000 ” 
Bet SOS [05 AD) a DOr eerie ares 76922 
To tc. ADB——— 53 46. —— a tS 9 86498. t 
From ADE 6800 > $ 
: Subfirad ADB 53 46 9. t 
| Remains B D E14 1 14 14 4 
Thirdly, To find tha cHeerebies by which the ee paffes at every. ’ 
five degrees of Longitudefrom.A, you mutt refolve the feveral Dight-- ; 
1 snaked Triangles, pO, B Db, B Des, ip eS OE os 4 4 
© t eroe oSubtrading-5-dess from iD B 3° “40h lot - 
Met -. ThereRemains ADb >» 48 46. i o@ a 
eke: ~Subtra@ting 5 deg. from... 48 46 Tore ; 
if | Remains bDB ;. 43 ae 


pu ig. the aie. in the Ghowine, Table. ey ‘ 


Mice ie ae muses 


BDb 13 46 : 

vB k 4 

B a 7 : 

BY } 

- t 

; he : 3 ; ' Md nena etn tates Ok q 
hn nthe Tigh aD B, ‘to hid by what ai tathbae * 3 


the-Archrpalfes at the Point aM Gok 


= . 
cin 
a 
a 


77: 


peat Circle sailing. 


AS fj va 39° en aa Log. 9.91018 


" y 
en eetheiad 
ewlibillas 


To Radius — 
. So,is fe. a DB. —— 48.49. 


; “To fc. aD 


mcannnenyroriegr WORE oe 


ssa on Whole Compl. 3 9” or is the Latitude ata. 
eS J "eee a OBIE O05 Od 


ape the fame manner are found ihe Latitudes of the fever Pointe 
besd;e. Orc. as in'the wen Table.’ b . 


+ Latitude... ” Fhirtbly, Having, thus the L2- 


ga 36° oof 
39. O1 


f\s 


| - andDifiances from place to place, 


(ob 41. ff a perofaligg to Mercator. . 

6 43082 | 

a 45>37 tA So to find the. Conrle and Di*. 

te) Az 08 a ange Aa. 

F 48.22 

£49.29 © Both Latitudes, are oe deg.’ 

b 50 ~93 * ond 39, deg.\01 min. 

beert eo ae? ~ The Difterence of Longitude 

Rk 50..42: 19 deg.” ee 

‘b 50.52 9 “The _ proper, Dilfe. a Latit. 

Mm 50. 43 q 181 min... .. 

(50.20 » The Maid. Dilley. Tatit 22% 
2 |. -E---50- +00 Bhi Ne hod } 


For the Courfe. . 


As Merid= “Diff. Lat. 
To Radius —— 

: So is Diff. Long. 
ap |Fot, Courfe ——— 52° 45” iggy 


300f —____-__ 


x 
re 


—— —_ — ——. ——— ——. 10,00060_. 


pT er 981897 


sie 9s EI —> 9.90879: 


“ titudes and Longitudes of the » 
_ Arch, youmay find-the Courfes - 


228/ ——__.—---_. Log. 2.35793 ° 
te 1.000000 - 


2.47712 


.. Fors 


‘Guat Circle Sailing: 


For the Diftanc ce aad? 


ss Gs 


ie , PEI DE # 


As {c. cers —50 °45/ — 2 attend Joana + Log, 9. 781907 


- To Diff Lat. —— 1817 ——. —— —_—__ 2 25768 


-Sois Radius —-—————--— —— ————-= 10.00000 


See ©f ems 


To the Diftance - — 299! ——— 2047571 


ata aie fame manner you may find the Courfes and Diftances, ah, 
be, cd, &c. as they follow in the Table. 


Places. | . Courfes.~ | Diftances 
: Min. | 
From Atoa | NE §2°-45’| 299 | Sa 
From 2 tob | NE §5 54 176 te x 


‘From b toe NE 59 10 255 

_ From c tod |. NE 62 40 239° 
From d toe | NE 66 05 226 
From e tof | NE7o or 212. 
From f tog NE}73 “39..| 202 
‘From g tob | NE77 35 | .199 °°) 
From tot | NE 81 05 | 193° — 
- From 2 tok | NE 85 14 | 192°" 
From k tol | ‘NE 89 02 199. 
‘From’? tom | S E 87 19 192 
From mton | S E 83 09 103,58 
From 2 toD |S E 80 13 Laake, 


~~ 


heres ask. 


SSSsees gage sey 


BREESE 
PERT TDOD ERED DES aoEaSOSSSO RES 
| CHAP. VIL. age 
The Dottrine of the Sphere .. 
Containing fundry A¢ronomical ‘Pro- 
blems, ufeful in the ‘Art of 
-Y Navigation,  — 


Of Aftronomical Definitions, 


HE Poles of the World are two fixed Points in the Heavens, ° 

_ Diametrically oppofite to one another, the one vifiblein our — 
_ . Hemifphere,called the North, or Artick Pole, noted with the 
*. Letter P.... ous Se Sey halles « Fig.t4, 
_ The other not feenofus, being. in the Lower Hemifphere.called the 
South, or Antartick Pole, noted with aN Me 

The Axisof the Worldisan imaginary Line drawn from Pole to Pole, 
about which the Diurnal Motion is performed from Eaft to Weft. 

The Meridians are Great Circles concurring and interfecting oneano- 
ther in the Poles of the World as P iS and-Pc$. 3 


_ Ae Equinottial, or Equator, is a Great Circle, 90 deg. diftant from — 


at Right-angles, and 
called the North and South Hemi~ 


the Poles of the World, cutting the Meridians 
dividing the World into two Parts, 


The - 


athena nda ainnesnitaal 


80 Eye Dortrine of the phere. 

The Ecliptick is a Great Circle croffing the Equinoiial-in. the two op- 
pofite Points Aries and Libra, and making an Angle therewith, (called 
its Obliquity) of 23 deg. 3° min. reprefented by ax We BN 
- This Circle ‘sdivided into 12 Signs, each containing 36 deg.whofe 

Names and Characters follow. ia 


e e o & 


Aries. 
Taurus 
Gemini 


‘ i L % : . ¢ > & : 33 
PRR RAL SANS le ee OF pe Se ee ee Te 


Virgo. Pe iy 9 Oy e- 


Which are called Northera Signs.» 


‘Libra 
Scorpio . 
Sagittarius. ZN 
| Capricornus Vp 
Aquarius 
Pifces % 


Thefe are called Southern Signs. 


cy f 


The Zodiack isa Zone having eight degrees of Latitude on either fide’ 
of the Ecliptick, in which fpace the Planets make their Revolutions. 
"Tis divided and diftinguifhed by the twelve Signs, oe 

The Colures are two Meridians, dividing the Equino‘tial and the | 
rick into four equal parts, one of thefe-paffes by the Equinotiial Bir 
Abies and Libra, and is called the Equinotial Colure, as P oS. “aoa 
- ‘The other by the beginning of Cancerand Capricorn, called >the Sol- 
ficial Colure Po, SW... iw bosom, waRyor atts 10.2 
. The Poles of the Ecliptick:are two Points, 23°30" diftant from the 
Poles of the World, as Tarn Hioig Ue bata TOE 
The Tropicks are two {mall Circles, Parallel to: the g Equinoffial, and, 


‘diftant there-fiony23” 3%, limiting the Suns pyeatelt Declination... 


ree 


clip- 


+ O04 
oo bh SBT et 


© "Fhe Northern Tropick pafles by the beginning of Cancer, “ands called 
the Tropick of Cancer 5. as oa D. Pak baa? orl) lo 210% Sf} 


i 


eT he Sonibirn Tropick paftes by the beginning of Capricorn, andisca? ~ 
Jed the Tropick of Capricarn, as Ab vp. “eee, OR 
| ‘The: @ 


nny ae 


Me eee REE ao 
NS aig. tea 


é nie ~ 


“abe Doerine of th Sphere, 8 


The Polar Circles are two final Circles parallel to the Equino4tial, 
md diftant there-from 66° 30’, and from the Poles of the World. 
23° 30%. . 

‘That which is adjacent to the North Pole i is ealled the Artick Circle, 
as Gdl. 

And the other the Antartick, Circle, as K q M. 

The Zenith and Nadir are two points diametrically oppofite. 

The Zenith is the Vertical Point, or the Point right over our heads, 
as Z. 

The Nadir is directly oppofite thereto, as N. 

The Agimuths, or Vertical Circles, are great Circles. of the Sphere, 
concurring and interfecting each other, in. the Zenith and Nadir , as 
ZEN. 

#he e Aporizon i is a great Circle 90 APB iees diftant fromthe Zenith and, 

Nadi,” cutting all Azimuths at Right-Angles, and dividing the World 


3 int two equal parts, the Upper and vifible Faemifphere, and the Lower 


and invifible; ‘This Circle is reprefented by H =:R. 

The Meridian of a place, isthat Meridian which paffcs by the Zenith 
and Nadir of the place; as PZSN. 
_ The Almicanthars or Parallels of Altitude, are {mall Circles, Parallel 
to theHorizon,imagined to pafs through every degree and minute of the 


Meridian, between the Zenith and Horizons as BaF. 


Parallels of Latitude or Declination, are {mall Circles, parallel to the 
Equinottial : They are called Parallels of Declination, in re{pectof the 


Sun or Stars in the Heavenssand Parallels of Latitude, in a to any 


place upon the Earth. 

The Latitude of a Place, is the height of the Pole above the Horizon, 
or the diftance between the Zenith and the Equinottial. 

The Latitude of a Star is the Arch of a Circle contained ‘between the 
Center of a Star and the Ecleptick: Line, this Circle making right Angles 


withthe Ecliptick; and is counted either Northward or Southward, 


according to the {cituation of the Star. 
Longitude on the Earth is meafured by an Arch of the Kivcinotiieb 
contained between the primary Meridian (or Meridian of that place 


where Longitude is afligned to begin) and. the Meridian of any other 
‘place, counted always Eatterly. 


The Longitude of a Stat,is that part of the Ecliptick which i is contain- 


_ ed between the Stars place in the Ecliptick, and the beginning of Aries, 
counting them A to the fiscecition of the Signs. 


Alti- 


8. Che Dorteine ofthe Sphere. 


- Altitude of the Sunror Stars, is the ‘Arch of an Azimuth contained . 
betwixt the Center of the Sun or Starandthe Horizon... ~ | 
Afcenfon is the rifing of any Star, or any part of the Equinodtial above © 
the Horizon; and Defcenfion is the fetting thereof. le ; 


- Right Afcenfion is the number of Degrees and Minutes of the Egnino- 
ciial (counted from the beginning of Aries ) which cometh to the Me- 
_ * ridian withthe Sun or Stars, or with any portion of the Ecliptick, 


Oblique Afcenfion isan Arch of the Equinottial between the beginnin 9 
of Aries, and that part of the Equinoéiial that rifeth with the Center of 
a Star, or with any portion of the Ecliptick, -in an Oblique Sphere. 

. q wy = 


Oblique Defeenfion,is that part of the Equinoétial which {ets theréwith. 


A ifeenfional Difference, isan Arch of the Equinottial, being ‘the Diffe= - 
rence between the Right and Oblique Afeenfion.. BOG 


‘Fhe Amplitude of the Sun or Star, isthe diftance of the rifing or fet-~ 
ting thereof, from the Eaft or Weft point of the Hori«on. RATLE | 
. “The Parallax, is the Difference between the true and apparent place 
of the Sun or Star; fo the true place in refpect of Altitude is in the Line 
ACE, or ADG, the Sun or Star being at Cor D. iS 
' . } | Fig. I Se 
And the apparent place in the Line BCF, or BDH. 3 


'. So. the Angles of Parallax are A CB, or ECF > and ADB, Con 


® 
7e 


In thisScheme, A BK reprefents aQuadrant on the Earths fuper= 
AgiemeniwnT | | ; ben a 


A the Center of the Earth. 


iy B any point of the Earths Surface... 


Altit: 
betwix! 


Afce 
the Hor. 


i Righ, 
Ciial (c 
* ridian ¥ 


Oblic 
of Aries 
a Star, 


Obli 


oe: [fees 
xence b: 


‘The 
ting th 
‘The 
of the $ 
ACE. 
And 
; So 7 
GDH, 
| In tl 
ficies. 
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Ihe Dorkrine of che Sphere 83 


Refraction of the Stars, Obfer- 
ved by Tycho. 
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The Refraction is caufed by 
the Atmofpkere, or Vaporous 
thicknefs of the Air near the 
Earths fuperficies, whereby the 
Sun and Stars feem always to 
Rife fooner and Set later than 
really they do. : 


In the Latitude of 55 de- 
grees and thereabouts, it. is al-~ 
lowed to be as follows in the 
Table; although it varies by © 
the Weather. | 

And in more northern parts 
it hath been. obferved to be 
greater. ay bey 


The ufe whereof is this. 


. Suppofe the Altitude obfer- ; 
ved were 10 degrees 5 the cor- 
re{pondent refraction is 5 min. 
30 feconds, which fubtracted 
from 10 deg. the remainder 9 
deg.54 min. 30 feconds, is the 
true Altitude. . 3 
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84 Lhe Dortrine of the Sphere: 


SECT, oo 
Of Aftronomical ‘Problems... 
s20blem Tit 7a 


| HE Suns Place in the Ecliptick.and greatett Declination being gi- - 
ven, to find his prefent Declination. | 
Example 1. Sr, . 
‘The Suns Place being in. 26° 441/ of Taurus, and his greateft Decli- 
nation, or the Angle of the Ecliptick with the Equinocfial 23° 30/3 to» 
find the prefent Declination. | Fig 16,- 1 


In the Right-angled Spherical Triangle v BC, There is given y C . 
the Hypotenufe 56° 41’; the Suns Diftance from Aries, and the Angle « 
B-y C the greateft Delcination (by the 9‘* Cafe) to find the Oppofite . 
Leg B.C, the Suns. prefent. Declination. 


- Fherefore the Proportion and Operation is, - 


Ae Radiits tet ek eee ee Log. 10,00000 : 
TofByC 23° 30% the Suns greateft Declinat. 9.60070. . 
Soisflvy C 56 42 theSunsDiftancefromy 9.92202: 


Ss 


Fo f. B.C 19 28. the prefent Declinat. N. 49.52272 > 


Note, That the Suns Diftance is always accounted from thé neareft’ 
of the Equinoétial Points, Aries or Libra; therefore if the Sun bein the. 
Northern Signs, Aries, Taurweor Geminis or in the Southern Signs, 
Capricornus, Aquarius or Pifees, his Diftance is computed from Aries. 

_ But if his place be in the Northern Signs, Cancer, Leo or Virgo 3 or: 
; in-the Southern Signs, Libra, § coxpiaox Sagittarius, “tis reckoned from . 


stig” 


Te. 


If the Sun be in the Northern: Signs, his Declination i is s Northerly § > if 
in. the (aes Signs, Southerly, 


Exaneple. 2s 


- The Suns place 22°12! of. Aquarius, his Dental Declination (as: 
before) 23°30/; To find his prefent Declination. 


‘Fig. 16, 
The Suns Diftance from Aries is 37° 48’. | 
The Operation. RS 
Be the Right-angled Triangle, Vv DF. 
S f As Radius ———————-- — ——--— Log. 10.00000 . 


Tof DVF 23°30’, the greateft Declination "9.60070 
Soisfi YF 37.48, the Diftance trom Aries: 9.73739 


GR eee 


To £ DF 14 08, the prefent Declination S°:49.38809. 


- You may find the Suns place by the Tables.in Ajtronomia Carolina, 


. Problem IT, 


_ The Suns place given, to find his Right aight ion. 2 
Note. 


The Suns -greateft Declination i is concluded by Mr. Séreeé in his Caro- 
lene Tables,’ to be 23° a0 , therefore ‘tis always given. 


Example. 1. 


The Suns place is 26° 417 of Taurus. : 
Fo find the Right Afcenfion. . fai soe Figs “1G, - 


In the Right-angled Triangle y BC, there is given the Hy potenufe, 
°C 56° 41/, the Suns place from Aries. 


The Angle B v C,, 23° 30’, the greateft Declination. (by the fixth  - 


pea to find the adja cent Leg AB, the 2 Afcenfion. . 


Lie Dortrine of the Sphere. 35 
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aa 86 Khe Doctrine of the Sphere, 
i | enct tifa) { The Operation. A Sotad: 


As Radius mai nt Log. 10,00000 

_ Tot.v C 56°41, the Suns Long. from VY 10,18224 
SoisfBy C 23 30, the greatelt Declination 9.96240 __ 
TotAB 54. 28,the Right Afeen, fiom y 10.14464 


Example, 2. 


The Suns place is 22° 12’ of Aquarius 3 

‘To find the Right Afcenfion, =~ Fig. 16. 
: . The Operation, a | | te 

In the Right-angled Triangle y DF. 


: ‘As Radius move sogtiGs oly Ot ay. oth Ab Log. 10.00000 
Totu.vF  — 37°.48%; the Suns Long. from ~ 9.88968 
Sois{e.Dv F 23 30, the greateft Declination. 9.96240 


Tot. vD "35 25, theR. Afe. from the 2 9.86208 
. | next Equinoctial Point. ¢ | 


This Proportion finds the Right Afcenfion from the neareft Equino- 
ctial Point, as you.a¢count the Longitude in the Operation. But the 
Right Afcenfion is to be reckoned from Aries, according to the Order 
or Succeffion of the Signs.., | | | 

Therefore in this laft Example, the Complement of 35°25’, to 360°, 
which is 324° 35’, isthe Right Afcenfion fought. © °° 


p2oblent IL. 


» 


Aries. 


‘The Suns Declination given, to find his place or Longitude from 


ie ot i Example. I. Ct : 


‘The Suns Declination is 19 deg. 30 min. North, encreafing. 
To-hnd his place. . . bac i cat Ee 
: epi AES, om saci se) Fiz. 16. 
af . In 


In the Right-angled Triangle VBC. | | 
There is given the Leg BC 19° 30’, the Suns prefent Decli- 


ee: nation. * 3 
7 A | The oppofite Angle Bv C 23°30’, the greateft Declina- - 
[ tion. , hao 
. ‘And the Hypotenufe -y Crequired (by the 10%" Cafe) being the - 
| Suns Diltance from Aries or Libra. ‘ 
| ] ; The Operation. 
4 ASLBYC 23°30/, the greateft Declination Log. 9.60070 
1. "Fo Radius ah hs 10,.00000 
/ Sof B Cc 19 30,. the prefent Declination 9.52349 - 
1 Soh YC 56 50 ———— 9.92279 
| y 


i Which 56° y0/. reduced into Signs, is1* 26° 50/, 
‘ ~ or. 26°50% of Taurus. 
ie the Suns Declination be North, and increafing, this proportion — 
_ndsthe Suns Diftance from Aries; if decreafing, from .Libra, in the 
| Jorthern Signs. | : | 
) Ifthe Suns Declination be South, and increafing, from Libra 3 If 
creafing, from Aries, among the Southern Signs. - 


o 


ey Alle benit Example. 2. - 
. |. "The Suns Declination is 14° 10/ South, decreafing, 
«~*~ ~ To find the Longitude from Aries. iy | 
4 t ‘ ? . Fig. 166 


| The Operation. 
Ui. In the Triangle ¥ DE. 
Ast. Dy F, 23°30’ the greateft Declination 9.60070 


To Radius {SEEN enemy Voice YS 


i SoisL DE 14.10, the prefent Declination oe 
— Fof yF 37 51, the Diftance from Aries. 9.78801 


Oe Oeil etes 
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The Compl. of 37° 51/, to 360° is 322° 99 | 
‘Which reduced into.Signs, is 10° > 22%, 09% , or 22°00! of yw. 


Problem 1h, 


“The Suns Declination given, To find the Right-Afcenfion. 


Exauple, I. 


T ag Suns Declination is 1 19° 30/ North, ince ing. 
To find-his Right A{cenfion. | 
. Fig. 


Inthe Right-angled T riangle VB C, vn | 

\ 
There is given, : the | ‘Leg BC 19° 30/, the Suns prefent 
Declination. 
And the oppofite Angle, BV C, 23° 30/, the greateft De- 
.clination (by the firft Cafe) to find the ei 5 B the. 
_.Right-afcenfion. yy, 


The: Operation. 


‘As Radius —_—-—_—_-—— —-—_—_-——- Log. I0.00000 


To t.BY C 23°30" the greateft Declination 10.36170 
Soist.B C 19 30 theprefentDeclination. _ 9. _ 954915 


Tofiv B 54 32 the Right Alcenten tom 16 #9. 9.91085 


“The {ame caution which was given for the right accounting the Suns 

‘Place in thethird Problem, ferves for the Right-Afcenfion ; only as 

that was givenin Signs, Degreesand Minutes. This mutt be given in 
2 ‘Degrees and Minutes from Aries. 


Example. 2, 
The Suns Declination is 14° 10/ South decreas ing. 


‘To find the Right A{cenfion. | . 
UF in 16. 


Lhe Doctrine of He Sphere. 8 9 


The Operation. 


Inthe Right-angled Triangle vy D F. 


As Radius —-——— ——_. ___. 


Log, 10.00000 
Tote. DY F 23° 30/,the Sun’s greateft Declinat.10. 36170 
r Soist.DF 14 10, the prefent Declination 9040212 


TofyF — 35 29, the Right A(cenfion. 49.7382 


The Complement of 35° 29%, to 360°, is 224° 31%, ; 
The Right-Afcenfion from Aries, 


Ps Problem 5 


Cay 
nae 


y The Latitude of a Place, and the Sun’s Declination b 


eing given, 
To find the Afcenfional Difference. ; at 


Example. 


In the Latitude 51°32’, the Sun’s Declination being 20° 127, 
To find the Afcenfional Difference. | 


In the Right-angled Triangle abc, 

- There is given the Leg be, 20° 32’, the Sun’s Declination. 
And the oppofite Angle b ac, 38° 28/, the Compl. of the La- 
titude, or the Angle between the Equinoétial and Horizon 3 
(by the firft Cafe) ‘to find the other Leg, ab, the Afcen- 
fional Difference. — | up yma 


Fig. 17. 
The Operation, — : 


As Radius oN Log. 10,.00000 
Tote. bac, 38° 28/the Complement of the Lat. 10.0999 
So ist. bc, 20 12, the Declination, 9.56576 


Tofab 27 35; the Afcenfional Difference 49.66 567 


‘ : : ? : too ss Ae \ ays 
. PF Oe % or 5m x 
N 1B20- : Ce ae a, 
i» : a he hes = . 
: i ee 
p ‘ \ , 


om re gt” 1ineS 
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poblent VI. 
To find the Oblique Aftenfion, oF Deiccnfion: 


F irft, Find the Afcenfional eek by the fifth Problem, and the 
‘Righi-Afeenfion by the fourth Pe eins: 2S SS J07 


§ econdly, If the, Sun’s Deslination be Northerly, the Afcenfienal Diffe- 
rence {ubtracted from the Right-Afcenfion, leaves the Oblique-Afcenfion 5- 
and added to the Right=Afeenfior, gives. the Oblique-Defcenfion. 


Thirdly, Uf the Sun’s Declination be Southerly, the Afeenfional Diffe- 
rence added to the Right-Afcenfion, gives the Oblique- Afcenfion 5. and {ube 
tracted there-from, leaves the Oblique-Defcenfion. a 

Ifthe Right- Afcenfion, be lefs than the Afcenfional-Difference, add 360° 
tothe Right-Afcenfion, and then fubtract it there-from.s Or if the fum. 
of the Right-Afcenfion and Afcenfional-Difference exceeds 360°, reject. 
360°, the Remainderis the Oblique-Afcenfion, or Defcenfion required. 


problem VIL 4 


To find the time of the Sun-Rijfing, or Setting, and confequently the. k 
Length ok the Day or Night. a on . ye quently the q 


ger, ¥ a) Pewee tee fer gate Fi ie = Sere 


i ee 


are Ke anft, Find the 4 ifcen ifional- Difference by the fifth, Problem, which re 
duced into hoursand minutes of time, by allowing for every 15° one 2 
hour, and for every deg. lets than fifteen, 4 min. of time, and for every. 
15 min.one minute of time.. yey i 


Secondly, If the § un’ s Declination be Northerly, the Afcenfional Diffe- 
renceadded to fix hours, gives the time of Sun-Setting, 9 
_ And fubtracted there-from, leaves the time of Sun-Rifing. 

On the contrary, If the Sun's Declination be Southerly,the 4feenfional 
Difference added to fix hours, gives the time of Sua-Rifing, and fubtra- | 
Ged there-from, the time of Sua-Setting. 3 

| Thirdly, 


Fhe Doctrine of the Sphere, ot 
Thirdly, If you double the time of Sun-fétting,it gives you the Length 
of the Day; And the time of Sua-Rife doubled, the Length of the Night. 
: | Example 1. | 


In the Latitude 51° 32’ North,the Suns Declination 20° 12’ Norths 


And the Afcenfional-Difference by the 5°" Problem is 27° 35’, which 
reduced into time, makes 1 hour, 50 minutes. 


| om ho. min. 
Therefore the time of Sun-Setting is 7 50 

| The time of Sun-Rifing, 4 10 
_:The Length of the Day, 15 40 


a The Length of the Night, | $ 20 


Example 2, 


In the Latitude 51° 32’, the Declination 20° 12’ South; 
| And the Afcenfional-Difference is 27° 357, which makes (as before) 
A hour, 50 minutes of time. _ 
eer! Sint ho. min. 
‘The time of Sun-Rifing, | 7 100 gO 
The time of Setting, _ Aerio 
The Lengthofthe Day,: = ===. 8) 20 
The Lewgth of the Night. 45 40 


problem VIII, 
_ The Latitude of a Place, and the Sun’s Declination being given, 
To find the Sun’s Amplitude. 3 | 
doused adel 
‘Inthe Latitude 51° 32’ the Sun?s Declination being 20° 127, 
ara To find the Amplitude. , 
eee ie N 2 , In 


Z£Ye moctvitte of the Sphere. 
- In theRight-angled Triangle a bc, There is given the Leg bc,. 


20° 12’, and the oppofite Angle bac, 38° 287 (By the 10" 
Cafe) to find the Hypotenufeac, the Amplitude. 


Fig, 17. 
The Operations 
Asf. bac, 389 28 the Compl. of the Lat. 9079383 
“To Radivsseeen Ge ol 1 a a onl Seeaocco 
Soisf{, bc, 20 12 the Declination 9053819 
To fac, 33 43 the Amplitude. = | 674436 


If the Sun’s Declination be Northerly, the Amplitude isito the Nor:h-. 
ward of the Eaftor Welt; it the Declination be. Southerlfs<_to the. 
South- ward. | 3 | ™~ 


problem 1X. 


The Latitude of the Place, and the Sun’s Declination being given, 
To find at what time the Sun fhall be due Eafi or Weli. . 
_ Example. 
Yn the Lat. 51° 32”North: The Sun’s Declination, 20” 12’ North, 
To find at. what time the Sun fhall be due Eaft or Weft. 


In the Right-angled Triangle ade, There is given, the Leg de, 
20° 12’, and the oppofite Angle dae, 51° 32’, (bythe 1ft Cafe) 
to find the Leg ae, the time from fix. 


The Operation. 3 
As Radius, —-———--—— sh nee TOO 
To tc. dae, §1° 32’ the Latitude 9.90009 
So is t. de,20 12. the Declination 9.56576 


Fofae, 16 59 the Diftance from fix. 19.46 585 


Which 


— ieee 
a MES. tes 


ae PL ae semerse a ee 


ae See Pn, Be 


4 


cli ie oo 


Which being reduced into time, makes one hour eight minutes fere , 
which added to fix hours, gives 7 hours, 8'min. at which time the Sun 
comes to the Eaft; and fubtra¢ted from 6 hours, leaves 4 hours, 52 min. 
the time of his being in the Wet A&imuth, or Prime Vertical. 


zoblem X. 


The Latitude of the Place and the Sun’s Declination being given, 
To find theSun’s Altitude, being’ in the Eatt or Wett Azrmuth or _ 
Prime Vertical, . : : | EF 


Example. 


JFue’Lat. 51° 32’ North, the Declination 20° 12’ North, 
J To find the Sun’s Altitude, being due-Eaft or Welt. 


Inthe Right-angled Trianglea de, There is given, the Leg de, 
20° 124, And the oppofite Angle, dae, 51° 32’, (by the 10° 
Cafe) To findthe Hypotenufead. oh | 

os : . Fig. 17. 


The Operation. 
As fac, 51°32’ the Latitude 989374 
To Radius - —— 0.00000 © 
Soisf. de, 20 12 the Declination 9.53819 


Tof.ad, 26 10. the Alt: inthe PrimeVert. 9.64445: 


problem XL 


‘The Latitude of a place, and the Sun’s Declination being piven,’ 
_. To find his Altitude at fix.of the Clock. 


oy Example. - 


In the Lat. 51° 32/ North, the Declination 23° 30’ North, . 
vues Fo find the Sun's Altitude at fix. 


— Lye Doctrine ofthe Sphere. 93, 


yt oe 
Lest 


Reel. 


94 BHhe Dottrine of the Sphere, 

. Inthe Right-angled Triangle, ab c, There is given, the Aypotenufe 
ac, 23°30" and the Angle bi a ACs sm 32f, bye the 4 Cafe) to find 
the prea te cach best 2 


| Fi ig. 18. 
The Openton | 


As Padite ——— ————- Log. 10.000c0 


Tofiac., 23° 30° the Declination = 9.60070 
Soisf{, bac 51 32, the Latitude ait 9.89374 
Tof. bc 18 411, the Altitudeatfix. .  -¥9.49444 


‘Problem XI, 


The Latitude ofa plac aud the Suds Declination being. Bi <0 find 
his Azimuth at fit 
shag | vig 2 | : ; Example 4 
Tn the eve 51°32’ North, the Declination 2 3 ah Rroeth, 
~ Tofind the Sun’s Azimuth at fi ix of the Clock. 


ei het the Rene rele Triangle abc, Therg i is given, the Hypotenufe 
‘ac, 23°30’, and the ues Bd os 51° 32% (by the 6 Sy Cale) To find 
mC aes Dy reper. 


The ahs , 


As Radius : ——_——. Log. 10,00000 
WOt ac 23 oof the Decination eee ~ 9.63 830 
Soisfe.bac 51 32, the Latitude 979383 


Toe ab 15 08, the zimuth from the Eaft : #9,43213 


problem XIII. 


The Latitude of the place, the Sun’ s. Altitude and Deslintionb being 
given, To find his Azimuth. 


Example. 


| ciisieis Lhe Doctrine oftye Sphere, 95 


Example 1. , 


: | Ia the Latitude 51°32’ North, the Declination 23° 30’ North, the 
Altitude 49° 40’. | To find the Sun’s Azimuth. > ay 


_ In the.Oblique-angled Triangle D P 7Z,there is ‘given the three Sides 
‘Z.P, 38° 28/ the Compl. of the Latitude PD 66° “fopfe the Compl. of 
the Declination,or the Sun’s Diftance from the Elevated Pole, and D Z 
40° 20’ thé Compl. of the Altitude, (by the 11°" Cafe) to tind the 
Angle DZ P,, the Sun’s Azamuth from the Notth. j 

Fig. 18, 


. 
| | The Operation. 
cae , 


As 


| 22 Pred 2D e: 40° 20! Sine +--+. Co. Ar. 0.18894 
Legs§ ZP 38. 28. Sine --+-n—— Con Ani 0.20617 © 


The Bafe DP 66 | Be, Sum 72°39’ Sine Log. 9.97978 
Sum 145 18  Rem.. 06 09 Sine 9.02992 
2SUM 72. 39) a Sum 19.4048 


3 


Rem. 06 ‘09: kc. 59° 444. ——— Sum - 9.70240 
~ Which doubled 59 44 produces EES 
The Sun’s Azim, 119 28. fromthe North. - z 
Example 2. ‘4 7 
| Inthe Lat. 3 1° 52/ North, the Sun’s Declination is 15° 16/ South ; a 
and his Altitude, 19°37’ 5. To find his. Azimuth fromthe North. . “a 
| | | Fig. 19, coi 
 -‘IntheTiiangle DPZ, =. ie eee 
There is given, P Z 38 deg. 28 min. neat ea 
DZ 70 23? DP 105° 16’, and D Z P required. | rae tee as 
Rs pe age te 


»4 
ed 
4 


vi 
dy 


7 Ay 
* > 2 . a: 
* s ia 
% é An, . 


Che Dortvine of the Sphere. 


The ZD 70° 23’ Sine ———-—— Co. Ar. 0.02597 
Legs§ ZP 938 28 Sine —_—— Co. Ar. 0.20617 


The Bafe DP 105 16° 5 Sum: 107° 03 Sine Log. 9.98048 


Sum 214 07 Rem. OL 47 Sine 8.49304. 
+Sum 107. 03, —————_—--—_-————- Sum 18.70 (8.70566 
Rem. Of 47 fc. ——— Ah TS eles Sum 9.35283 
Which ichdoubled — fe nd ATL produces 


The Sun’s Azinow 


as 153 58 fromthe North. 
Wrage 3° 


In the Latitude 51 ve 32 minutes South, the Sun's s Bes ‘lination 


is 23 degrees 30 minutes South, and his Altitude 49 deg. 40 mivutes 5 


To find his Azimuth trom the South 


In the Triangle D P Z, P muftreprefent the South Pole; Then there 


is given P Z 38 deg. 29 min. the Complement of the Latitude; DZ 


40 deg. 20 min. the Complement of the Altitudes P D 66 deg.30 min. 


‘the Complement of the Declination,or the Sun’s Diftance from the Ele« 


vated (or South) Pole; To find PZD the Sun’s Azimuth from the 
South. 


Fig. 18. 


The Operation is the fame with the firtt Example, only, as the Azi- 


muth there was accounted from the North, this finds it from the South | 


part of the Horizon, which is 119 deg. 28 min. 


\ 


Example 4. 


Inthe Latitude 51 dey. 32 min. South, the Sun’s Declination i is15 
deg. 16 min. North, and his Altitude 19 deg. 37 min. To find his 
Azimuth from the South. | 

Fig. 1 9. 

Inthe Triangle D p Z, Pp ailiean the South ee 

asin the former Example. 


Jie ap ee ae 


Then @ 


spacial 
er eS 


ous 


Ape, 


es 


~The Dorcvine of the Sphere 97 


Then there is given PZ 38 deg. 28 min. DZ70 deg. 23 :nin. P 
205 deg. 16min. andD ZP required, A ea aoa: PD 


Fig. 193° 


The Operation is the fame with the fecond Example, only the Azi- 
_ wsuth found is to be accounted from the South, which willbe found 


153 degrees 58 minutes. 
3 o20blem XIV. 


- The Latitude of the Place, the Sun's Declination and Altitude being 
given 5 To find the Hour of the Day. | Wes a, ; 


ee Example 1, ~ ee 


In the Latitude 51 degrees 32 minutes North,the Sun’s Declination 
_is 23 deg. 30min. North, and his Altitude 49deg. 40 min. To find 
the hour from Noon. | 


| In the Triangle D P Z. There 1s given PZ 38 deg. 28min. DZ 
40 deg. 20min. DP 66 deg. 30min. and DP Z the hour from Noon 
requireds bot ted bare tii ‘ bor. balduab bide * 
| Fi . $5 ‘ 
The Operation, a. 
The §DP -66° 307 Sine 


Co, Ar. 0.0 6. 
aiiees?2 (P1053 3." 25°) wSine ae 


Co. Ar. 0.2 0617 


The Bafe D Z 40° 20. = Suin 72° 39% SineLog. 9.97078 a 

Sum, 145 18) Rem. 32° 13° Sine! | 9.72683 . 
= Sum, oO ee ae Sum, — 19.95038 <i 
4 Rem. | B32. 13 ' Sc. 12 II = Sui, 9.97519 ° ' oe : 


‘The Double of 19 deg. 11 min. is, 38 deg. 22 min. which being — 


reduced intotime, gives 2 hours 33 min. from Noons So that the ee ad 
hour of the day is either 2 hours 33 min. Afternodn,or 9 hours 27 min. - 
iaclore Mp tenicn ax comsish 26 coven “sso! rho 27 3 
A , . Gg : Example, . Fi 
; Ae x 
ie 
Rory 
Bh Sige as 
be Sarege ae, hae 


o iga ohd aA 
ry a a 


‘Tae? 
< piven 
ad. So Roe ee er 


Pa 
‘ane 
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Example 2 2 | 


‘In the Latitude $1 idee. 32:min. North the Suns Declination r5 5 A 
16 min. South,andhis. Altitude 19 deg. 37 min.. Lo tind the hour P, Me 
or, Afternoon. 


In the Triangle DP Z, There i isgiven, the three Sides. P 138° 58h 
DZ 70° 23°, PD ro, 16’; and DP Z required. 


Fig, 19. 
The Operation. : 


The 3 PD 105° 16” Sine as Eo. Ar. 0.01560° 
Legs { PZ 38 28 Sine Co. Ar. 9.20617. 
The Bafe DZ 7023 +Sum 107°03” Log. 98048. 
Sum, "214 07 _Re RoMs 36 40 1987 TEO9 
2 Sum LOE 03 , beset 19:97834. 


j ed 4 Se mae 40. % 12 44 re 


which doubled; sproduces 25 deg. 28 min.and that taaneent into otime’ a 
makes 1: hour.42. min. fere. 


— Poblem XV. 


The Batituide of a.Place, the Sun’s Priclinationtandl fe Hour of the 
Day- given ; To find the Sun’s Altitude. 


Example, 
In theLat. 51 dep. 32 min. North, the Sun’ s Declination i 18-23, de i) 5 
30 min. North, the hour, 1 hour 53 min. Afternoon. a 
To find the Sih egies 


1 Houns3, minutes: reduced,. makes 28.degrees IS: aminutes:. 


r = ( ‘erm 
‘i 
' 


| Lhe Dorrive of the Sphere, | 99. 


In the TriangleD PZ, There is given, the two Sides PZ, 38 deg, 
28 min, D P, 66 deg.30 min.and the contained Angle DPz, 28 deg. 
1§ min. and the third Side Dz required. 


re Khe if. 18; 
, The Operation. — 
As Radius nnn. Log, 10,00000 
Tote. DPZ 28° a5’ the containedAngle, § 9 94492 
Soist. PZ 38 28 the leffer Side” ' 9.90009" 
To t. 34 59 afourth Arch. ¥9.845 08 
Fxom the other Side PD 6°30! 
ee Subtra& the fourth Arch, | ef 4 59 
'_. The Rem. isthe Refidual Arch, 31 31 
a Se , Co. An ° 
Asf{e. 34° 59’ the fourth Arch : 0.08655 
To fe. 31 31 The Refidual Arch, - 9.93069 - 
| So fc. PZ 38 38 the Leffer Side 9.89374 
-. To fe. DZ 35 27 the Sidefought — 3 49.91098 


Whofe Comp. 54 33 is the Altitude required. 


p20blei x VIL 


The Latitude of a Place, the Suns: poate: and the Hou given, 
To find the re Bau’ 


Pah 


In the Latitude 51 deg. 32 mins ‘North, the Sun's Declittation 1S ok. 


15 deg. 6 min. Sputband the Hour 10 Paes u8 min. in the Mcr aing ‘ 
To find the Suns Azimuth, a ait 


The time from Noon is 1 hour 42 min. 
qaNvnica reduced, is 25 ee 30min. 


O 2 


400 | Lise Dodrine of tbe Sphere, 


Tn the Triangle DP Z3 There is given the two. Sides PZ BS. 237, 
PD, 105° 16’, andthe contained Angle D PZ 29) 30% To find one, 
of: the oe pen ($5 "UiZe PZ De ois 


= 
a 


—<.— 


es 


= 


SS a 
= P plier mie i 5 


ee ae 


en ee 


pra coat Seta a Fig, Ie. 
The Operation. | 
oP 1 FOSaIGS. | 

PZ, . gigsehoanet | ted 

Sum, 143 44 4 Sum, 71° 52/9 DPZ 25 30" 
Diff, 66 48 2 spate 35 aes the? 212745. 


| 


&Co. Ar. 
Asf.>Zoat. DPand PZ, 71°52” ©.028 12: 


To f) 3X cra. Bg ve ee 9.74074. 


_ Soistc. ¢D PZ, 12 45 10.64536: 
"Eo tax vy PD.Z&PZD 68 39 - 10.40822 


€o. Ar. | 
0.50692: 

_ 9.92161 
 -10.64536: 
11.07389, 


Aste. } Zcr?.. D PandP z 
Tofc. ~ Xcr. 
Sois.taye D PZ nila ol 


Toten VV PD ZandP2D- 


2LVV 85° 10% 
LXVY 68 68 39 — 


Sum, 153-49, DzP ea ara MT eto abe 


_ Which i is the Sun’s Azimuth ane the ene 


% 


The la ae Ate Phee. ied Sun’ S. Atti t fe sah Bul Z 
To and the houwr.. ieghiih “5 _ een taba ies * 


32g 


: Example, . 


ya pal ‘. 

5 rc a atid 
a i ' 
ee wah 


¢ : | Example, 


In the Latitude stdeg. 32 min. the Sun’s Altitude 49 deg, 40 ite: 
dis Azimuth 119 deg. 44 min. from theNorth; To find the hour 
Afternoon. © wit Lira | 


Inthe Triangle DP Z, There is given the two Sides DZ 40° 207, 
PZ 38 deg. 28 min. and the contained Angle D ZP 11 9 deg. 44 min. 
and the oppofite Angle D P Z required. | 7 

ope i oe Hige Fig. 18,. 
The Operation. ” 


TeZ- 40° 20% 4 
oye 2.38 28 PGs 
Sum;).78 248.12 Sam; 39° 24/5 


Difi ot 52 2 Diff 00 56. 


Co Ar.: 
Asf{. ¢Z cr? DZ and P Z i gr Bat 0.19740. 
To f. 3Xcr3.. 00 56 | 8.21189 
So istc. 2 DZP SO Ea aye 9.76397 


Ho Le RVR? DZand DEEZ co. 51 ESI F8O7 


w. 
= 


‘ : ! | Co. Ar.. 
As{c..>Zc1?. DZ and P Z CE Pee SON slob fer 
Tote. +X crt. 3 29.56. Fo a.990904> 
Soistc. DZP 59-52 9.79377. 
Tot.:ZVV PDZandDPZ 36 54 © 99.87568. 


ELOV 36? 54! Cae © 
ZXVV0O 51 : | | , | 
: Sum, 37,45 DP Z required. if | a 
Note, DP Z is the greater Angle, becaufe oppofite to the greatcr: 


‘SideDZ53 37 deg. 45 min.reduced, makes the time: 2 hours 31 min,. 
Afternoon. — re: rs | | 
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f Bee i 3 Pa : 


abe Doctrine of the Sphere. — 101 


AEG ae ‘ DZP 119° 4al: 599524... 
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Ye Dortvine of the Sphere. 
sit problem XVIIT | 


“Phe Latitude and Longitude of a fixed Star being givens ‘To find - ; 
the Right-Afeenfion and Declination. pe : 


seid pa hesiyiexke ss soe 
inl Oe Sp. es te ee S —— 


Example. 


The Longitude of Caftor is 15 degs-33 ‘min of Cancer, and his Lati- , 
tude 10 deg. .02 min. North ny To.tind his Right-Afcenfion and-Decli- 4 


pation. ns ‘ 
Inthe Oblique Triangle DIP, There is given, the two Sides, ae. ) 
23 deg.30min. the Dittance between the Pole of the Equinofial, and 
the Pole of the Ecliptickh, 1D 79 deg. 58min. the Complement of the 
Latitude; andthe contained Angle DIP 15 deg. 33 min. the Longi- 
: tude from Cancers To find one of the oppofite Angles D PY, the Com- 
plement to 180 deg. of the Right-Afcenfion from Cancer 5 and tae third 
SideD P, the Complement of Declination. | 
The Operation. — , 
For the Right-Afcenfion. ~ 9 
PMD, Poot s8! | | 


aP,~ 23.30 io | 
Sum 103. 28} Sum, 51° 44” RE ae se 
FESS Ss MR SMNIN Oy eS 2 


; Ske ae eee Diff. 58 28 + Rem. 28 14.2 DIP 7 46. 

x / . Ms ee | { | Ret Co. Ar. q 
hs  Asf.12Z cr. D andIP, 51 4g? — O.1O505 “i 
¢ 4 y ats Tots X crt, 28. 14, 9.67492 d 
re : Sot. DIP — 1) OF 46. > RaaSegan 


TO.64518 


Totixyy DPiandI DP, 77. 14. 


s 
ae ee 


tu 

See 

eee +, =~ 
pias . 


“The Latitu 
the Right-Afa 


The Longi 
tude 10 deg. 
aation. 


Inthe Obl 


23 deg.30m 


the Pole of th 
Latitudes ar 
tude from Cz 
plment tol 


SideD P, th 


As fe 2 Zcr?. 1 DandIP 51° 447 
To fc. = X cr’. 28.14. 
So is te. DIP 07 46 


Totti ZvVvDPIandIDP 84 31. 


XN 77 14, ee 


Sum -:161. 45. DPI’ whofe 


THe Dortrineofeye Sphere, 03) 


Co. Ar, 


1 O2CooS 


9.94499 
10.86521 


(es Gees 


11,01828° | 


Compl. to 180 deg. is 18. deg. 15 min. the Right-Afeenfion from Can- 
cer, the Right -Afcenfionof Cancer is 90 deg.and.therefore the Right-- 


Afcenfion from Ariesis 108. deg. 15 min.. 


9 é e . ° 
For.the. Declination... 


| Asfii DPE: 161°45’the Compl. ofthe Right-Afcenfion, 


Tot. D1 79 58 the Compl. of Latitude, 


Soisf.DIP 15 33 the Longitude from Cancer 


Co. Ar; 
0.50423, 


! so DP 597 28 the Complement of Declination, 49,925 80- 


Whofe Compl.3 2 32. isthe Declination. Northerly.. 


w20blemt XIX. 


The Right-Afeenfion and Declination of. a. fixed Star being given 3. 


To find the Longitude and. Latitude thereof. . 


Example. . 


Me 


The Right-A({cenfion of Caftor is 108' 15’, and his-Declination 322 


32’ North 5. To find his Longitude and Latitude. 


In the Triangle 1D P, there is given, - the two Sides-I P,.23 deg. 
30 min.P D 57 deg. 26 min. and thecontained Angle DPT, r61 deg. 
45 min.. To find the oppofite Angle D EP,.and the third Side D I. 


Fige20.. 
The 


aa 4 
are 
a a Sie 


. wre “Tbe Dectrine of thespbere, | 


The. Oper 
To find the Longitude. 
57° 28! 


23 30 hie 
80 at + Sum, 40° 29/ 


DPI 167° 45! the 


Dif, 33.58 2DIm 16 59) -YDPI 80 52 


AsftZcr4.PDandIP 40° 20! 
To (oie Xers. | 16 59 
Sois tor Paes Se ONS e 
Tot.£XVV DiIPandIPD, 04 08 


Co. Are 
“0.18760 
9+46552 

€ 9.20621 


48.8 5933. 


‘ry 


Asfe.Zer%. PDandIP 40207 
To foe aches | 16 59 
Soiste.; DPT | - 80 52 
Tous Zyy DIP &IDP. 311 25° 


‘Co. Ar. 
0.11885 


9.98063 
9.20621 


Gee eee ees 


— F9.30569 


Ts 33 33. DI us the Longitude from Cancer, se 


* 


To find the ak 


& 


Asi DIP 15°33? “the anes from Cancer 


TofDP 57 28 the Compl. of the Declination, 


_ Sols {DP1id1 45 tke Compl. of Right Afcention, 
Toff DI 80 o1 the Compl. ofthe Latitude, 


e Co. Ar 
0.57174 
9.92587 
249577 
999338 


Bree 


a aa red nostic a 
ror ST ORONO ea Rania ha, Pore a 


© Lhe Doitvine of Ve Sphere? roy 
8 gBpObLeM XX. : | 


ae Diftance of a Planet,Comet or New-Star, ftomtw o known fixed 
_ Stars being given,to find the unknown Stars Longitude-and Latitude. 


7 Example, ; 


‘The unknown Stars Diftance from the Swans-Beak is 49 deg.os min. 
| and from Perfers’s Side 88 deg. 57 min. To find the Longitude and 
| ‘Latitude thereof. 


Of the Swans-Beak vp 26° 30! 49° 02!N’. - 
ates Sok Pr fauts Side 271g t Lat. 30 05 N’. 


a. Inthe Triangle ADT, there is given two Sides AT 40° 58/, the ally 

~ Comp. Lat. ofthe Swans-Beak DI.59° 55/,the Comp. Lat. of Perfeus’s- mae | 
Side, the contained Angle AID 120° 33%, the Difference of Longi- i 
tude between the two Stars andthe Angle DAI, and the Side A D 


required. «~~ | : 


ee Pig, at. 
The Operation. a 


‘ As me “se OSA LEE 
; Asf. +Zcr AlandDI ; 50° 267 ——--__ 0,1 1301 
Tol xX crt, ——_——— 09 28 —___ 9.21610 
hy Tot.;XVPDATand ADI 06 56 —~—-— ¥9,08588 : 
i a ; . ih . : r : mi . ah 


— 


as ee ; 3 _ Co. Ar. 
OP Asics To. Ad and Dl so) 207 0.19588 
Tofc. +X cra, -——— 09 28 —.----—. 9,99404 
Sote. ; AED —— ——— 60 16 ——— 275677 


Baagent sy ea t.3 Z2VV DATand ADI4! 29. oes FG9.94009.) Ss . 


: The Angle DATis 48° 25). 3 


2 by ae i Re SAS 


SESE FAME LA LIE AOE oan 


The Docrine of che Sphere. — 


Asi DAL 4° 25/0. 12610); 
Sof. ALD rar i AO Bert rie eS 


2, Inthe Triangle ADB, Thexeis given the three Sides AD 85° 
02’, the Diftance between.the two known Stars, A B 49°05’, the un- 
known Stars Diftance from the Swans-Beak, BD $8° 57/ the Diftance. 
from Perfews’s-Side s and the AngleD AB gequiride,-\ y2sy) moti bas 

| : e : “on Pipi en 
The Operation.. ase | 

AD 85° 024 Sine —-—-—~—-=> Co. 0.00163 

Rip: i490 Dine Co. Ar. 0.12167 

BD $8 57 2 Sum 11932! Sine === 9.96858. 
Sum - 223 04 Rem. 22 35. Sine—-————9.58436 . 4 
*Sum,111 32————---_ Sum ———--— 19.67624. 
Rem. 22.35 Sc ~46 28 3 Sum —-—-—— 9.83812: 


which being Doubled, makes 92° 56, the Angle DAB required. | 
Which being Added to the Angle D AJ, the Sumisthe B Al 14% 
deg, 2.1 mine. faye Sy Aiea 


3. Inthe Triangle A BI, There is. given the two Sides A T 40deg.. 
58 min. AB 49 deg. 05 min. the contained Angle BAT 141 deg. 25 
min. and the Angle A LB, the Difference of Longitude between the 
“unknown Star and the Swans-Beak 3. and the Side. BJ, the Compl. of: 
- the unknown Stars Latitude required. | | 


Bt) = 4. * BIg. BE: 

The Operation. hes 

, q = oe : . : ate "a - Bf . Co. Aro. r 
Asf.iZcrt, Aland AB 45°01’-————— 0.15039: 7 

Fo £4 X crs ——_——-——._ 4. 93 ——+—_—. __— 8.84897. . | 
So iste. } BAT’.-—-—_-_—79_ 40 9.54512 
TotnixpyyABI&AIB 2 OD meee nnn 18.54.4438. ° 


AS 
"Tc 
So 
Fa 


2, Inthe’ 
02’, the Dift 
known Stars: 
from Perfeus’s 


{ 


A! 
A 
B! 
Sur 


= Su 


~ Ren 


Which be 
| Which be 
deg. 2.1 min. 


3. In the 

58 min. AB 

| min. and th: 
~unknown Si 
the unknow, 


xbe ocr of E the sphere: ie 


| ‘ Co. Ar. 
As fh + er, ATand AB. ayer = OTF 064 
To fe. 4 Xcrt, eg 0g a 080 
Sois tc. 7BAI a ing meg 7° 40 - — 9. = P4512 


Tot.+ eet and AIB 26 20———— on "19.69467 


The An Ie AIB is 28°20!, which added to ) the Rene id: of the 


Swat’ "s-Beak vp, 26 deg. 39 iin.makes the unknown Stars Longitude 
to be wx ane ¥ 24 deg. 59 min. 


Co. Ar. 
Ast. AIB UE SER ACE ie OS Vn eae A, TS 0732367 
Shigc BAY oar 2B wath ee rsa ~ 9.19557 


Tol BY sie ees 83 vine ee FO. 99757 


“whofe Cohiph to 96 deg. that i is 6 deg, 63 mit. is the unknown | 
| Stats Latitude Northerly. 


zobicit XXI. 


The Meridian Altitude of an unknown Star or Planet, and the Di- 
ftance from a known fixed Star bine givens to find the unknown Stars 
Pacltige and Longitude. 


Examples 


ae a Latitude 51 ae: 32 min. montis ae Meridiar 1 Altitude of 
_ an unknown Star is 30 degrees*3'6 minutes, anid his Diftance from the 
Star in Cepheus’s Girdle is $4. degrees 32 minutes To. find his Longi- 
tude and Latitude. 
‘The Meridian Altitude of the Star being piven his Declination is 
: -alfo piven. 
* For the Metidian Niele fubtratted from the Complement of the E 
Latitude 38 degrees 28 minutes, There remains 4 degrees 52 minutes, 
~ ‘the Declination South. 
~- Firft, Therefore in the Triangle A‘O P, There is given, the three Sides, 
: OP, rah Ae inate mnttettes the known Stats Diftance ftom the North 
aah ey Boe _ Pole, e 


: - « aA, 


108 Zhe sDportrine of the Spheres — 


Pole, AP 97° 52/ the unknown Stars Diftance there-from,A O 84dez.. 
32 min. the Diftance between the two Stars and the Angle AP O rc-- 
quired, being the Difference of Right-Afcenfion between the two Stars... 


: | Fig, 226. 
The Operation. 


OP 20° 2?" Sine —_--- Co. ‘Ar. 0.44831 
AP 97 32 Sine: -_——-———- Co, Ar. 0.00411 
+Sum 101 38 Sine ——————- -—-—_—_ 9.99098. 
Rem. 17 06. Sine. re ee ee 

ea, _ Sum,.. 19.91181. 


SEE ee | 


’ Se. | 25° 23 1 ———— 7 Sum, ¢ 9295598. 


Which doubled, is sadegrees 46 minutes, the Angle. AP O.. 


The Right-Afcenfion. of Cephews’s-Girdle is 32.1. deg.02 min.to which 
adding 50deg.46 min.produceth the Right-Afcention of theunknown . — 
Star, 11 deg. 48 min... i Siva 3 


Secondly, Then having the unknown Stars Right- A{cenfion,and De+- 
clination, you may find his Longitude and Latjtude by P roblem 19, 


obiem XXII, 


Having the Latitude of the place, . the Sun’s Right- A {cenfion, and’ 
the Altitude of a known fixed Star; to find the hour of the Night. . 


Example: ne 


‘In the Latitude 51 deg. 32: min. the Sun’s Right-Afcenfion. being .- 
228 deg. 45§-min. and the Altitude of Aldebran,3 8 deg. 58. min..to.the 
aftward of the Meridian; To find the hourofthe Night. 

The Right-A{cenfion of Aldebran is 64.deg, 1 ©min. and:his Declina-~ 
tion 15-deg. 46 min. On Liecenaanns 

In the Twiangle A-P’Z, there is given the three Sides PZ.38.deg.28 
main. the Compl..of the Latitudes..A Z51 deg.o2 min. the:Comple-- 
ment of the Stars Altitude 3 AP 74.deg..14 min. the Complofhis Des 
eat Faas cat UE ara i Rune hel te pL cr 


clination 3 to find the Angle A‘P.Z the Difference of Right-Afcenfion 
between the Medinm Celiand Aldebran. | | | 
RECT BOS cae sy | Fig, 23. 

The Operation. - atk 


AP Sine 74° 14/ —_.__-Co. Ar.0.01666 
“PZ Sine 38 28 —~-—————_+—- Cov Ar. 0.20617. 
Sum Sine 81 52———-—-.-—- —___-—-. 9.99561 
Rem. Sine 39 50——~——--——-——._- —_ —__ 9.70973. 
ory | hy : Sum, : 19.92817 

Se... 22. §9——--—+=——-—F Sum, 9.96408, 


: * Which doubled, prodiices‘4s'degs $8 min. 


~ This fubtracted from the Right-Afcenfion of Aldebran, leaves 18 deg. - 

x2 min.the Right-Afcenfion of the Mid- Heaven. Add 360 deg.to 18 deg. - 

42 min.and. from the Sum {ubtracé the Sun’s Right-Afcénfion 228 deg. - 

4g min. the Remainder 149 deg. 27 min. reduced’ to time, makes.g’ 
hours 57 min. 48 feconds, thehour of the Night fought. . 


eS” << qpepbtety X XU 


Two-unequal Altitudes of the Suu taken in oneday,’ with the time - 


between the Obfervations,and the Sun’s Declination being given; Te’ 


find. the Latitude of the Place of Obfervation. = 
a |  Exaptples 


- The two Altitudes are 43 deg.o6 min. and 56 deg. 34 min. The- 
time between:the Obfervations is two hours, and the Sun’s Declination:: 
_ . 20 deg..14,min. North-3 To find the Latitude of the Place Northerly. - 


In the Right-angled Triangle ABP, Thereis given the Hypotenufe 
A-P,69deg.46 min.the Comp!. of the Declination,the Angle APB 15° 
deg. half the time between the Obfirvations; and the oppolite Leg A B» 


~ required, :. > 


Thee 


i Ae Doctrine of the Sphere. re Co 


P ‘ Sho ars: 


; 
Ra Rae RS 


svo © THe Dortrine of the Sphere. 


1] 
3 


ay ‘As Radius nn Log. 10.00000 
Tot APB— 15°00” —-—__. -—--___—9.41306 
Soisf AP pi OO 4G arn ya ee 


ai ; To £ AB ee 03 9.3853 4 
Which being doubled, gives AE 28 degrees, 06 minutes. | 
Secondly, In the Oblique-angled Triangle A P E, There is given,the 


éwo Sides, AE, 28 deg: 06 min. EP 6odeg. 46min. the oppofite - 


Angle AP E 30deg.00 min. and the other oppofite Angle E AP 
required... ..4RH OS aoe Ce _ 5 Bane ; 
Ree, ue Fig. 24. 
digi « j The Operation. 4 j? | ‘ 
ASG ACE oie nce. 28% 06! ate enas 10,3 2609 
+ TohAPE ++ Jo 06 et nisee a 969897 
Soisf, BP —+-+-~ 69 46. ea 9197234 


- ‘Tbirdly, In the Oblique-angled Triangle A ZE,~ there is given the. _ 
three Sides AZ,’ 33 deg. 26 min. theCompl of the greater Altitude, = 
EZ 46deg. 54 niin. the Compl. of the leffer, AE 28 degio6 minvand 
the Angle EA Z required. jeelteni toabustiekedy we 
is | | Phe Fig, 24, 
The Operation. sees cles 
AZ Sine 33° 267 ae ee ee Cos Arg 0.25887 © 
AB Sine 28 06 — = 3 -Conhr0.32697 » 
Gun Sine-=—~54 13 = + Log, w.90915 
Rem, © Sine —<——07) 198 = 501 
$e. 50.52 —~———_ 7 Sum, “g.8c00q 


tha Se 


is & 


_. ‘Whichdoubled,produces E A Z 101 deg. 44min. From which fibo 


trating k AP 84 deg. 54 min. there remains P A Z16 deg. 50min. 
3 | | 3 | _ Fonrthly, 


* 


7 ae © wine ya aes » 
Deg oe ye On ee eS ee oe a ae 


hen Dodtvine of the <iptbee. : EPL. 


| Fourthly, In the Oblique-angled yBiinele AP Z, there is given: the: 
wo Sides A P,69 deg. 46 min. A Z 33 deg. 26 min. the contained An=-- 
ee AZ, 16 deg. se min. 1. and the third Side PZ io eae 


| ee Oe d a, Fi o-24., 
2 Pee : | The Operation pe lah. - 


An ae Te “J ? 
vo 


re As Radins: - eden et ener oil 


“Log. 10. 00000 


~ Tol PA Z Lee ome eS 9.980098 
 Soist. AZ - —— 33 26. —— 9.81968. 


<8 Fo t. of fourth Arch 32-17, ~~ = 9.80066: 


x A 8 S | : Co. Ar. 
As {c of the [outs Arch, 32° 7 ———_-—.0,07293 


_  _  PSfc. ofthe Refidual 37 29 —-—--———-_-9.8¢956. 
by a0 a0 is{c.-A Z —33 26 Co ee 
‘Tot. PZ i 538 26 19, -4 9.89393. 


ee hn “Whofe Compl. 51° 3.4! is the Eatimde Northerly. 
a aoblemt XXIV. 


| i a 

re eee vawek Altitudes o ofthe Sursend, sheDilfetense of lies Goria 

ferent Axzimuths taken in one day, and the Suns Declination’ being. 
5 piven: to pn the Latitude of the Place of Obfervation.. : 


= 


os 


Example. 


_v—Phe firtt Altitudeis. 43 6 deg 06 min. and the fecond Altitude 56 deg.. 
 |34.min.the Difference of the « Azimuths 39 deg. 16 min, and the Sun’s- 
- Yeclination is 20. deg. ae age pam To find the batitude of the place, 
a ait | 


Se arz 


 Firft, In a ‘Oblique-angled Triangle AE. Zi “Piece. ite - given,. thé: 
ee aw 0 Sides AZ33 deg,26 min. EZ 46 deg. §4 min. the contained Angle: 
 -&ZE39deg, 16 min, the Difference. of the Aximuths ,. and ing 
? AZand the third Side AE required. 


Big 24s. 
The. 


: Tbe 2 Dut of the sybeer, oe 
The Operate sapitd 


As C4 Zor Azand BZ. go? 10! - 
“To fey chy eg 06 44 —~———— 9, C6911 
‘So is te. x DAZ Eee 19 38 — or ae 44795 
: aa 27 00 — *9. 70719. 
: oe ; Ores Ae 
As {e. 4-Z-cr3.- AD and EZ 40 of i OLLI GSE 
a Wey Pose <8 ma —— 06 44 SR joL, fee 
Sois te; A ZE ——— 19 38 —-——~ 10.44765 


ee De ee PEN dary 74 39 = TC56E4S, 


“The AngleEA is ror aos ols 
Sat de Coan 
. ‘As (EAZ—--- —— = i012 3¢"- ————~—— 0.00904. 


~“Tot EZ —— =—— 46 54 —-——-——. 9.86342 
Soish A EBS —<-—— 39 16 ———__-_— 9. 80136 


Toft. AE- on - 28 9 ———. 49, 67382 

Secondly, In the SREP: nse ABP; ; ‘There is given, the 

Hypoitanfe A P69 deg. 46'min.'the Leg AB sb! o4 min, the half 
s ale and the mic Angle BA P: erahneney ! 


i i | The Opratin. 


“As Radius a — T0,00000 
: : 


To tt. fig eet poi Ly peti omnis OS &5° SRE ORSIOLA BES Hk: 

| Soist. AB ———————__14, 04 —-_—-_—_ 9.39892 

To lc, BA tage 82 ce — #8.96546 

‘From the Angle E A Z 101 deg. 39 min. fubtrad the Angle EAP 
‘$4 -deg. 42-min. there remains the Angle P A Z, 16 deg. 57min. 

Thirdly, In the Oblique-angled Triangle P A Z, There is given, the 

two Sides A P, 69 deg. 46min. AZ 33 deg. 26 min. the contained. 

t oe P A Z.16 aes 57 min. and the third Side PZ required. 


/ 
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we | 
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Ss. 
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wo § 
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th gb he 
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A ca Seah. 
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iuioireli cla a ie ER Cie a ‘ 
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¢ Mortrine of the Sphere: 113 
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ie + whofe Compl. ead is the Latitude North. 
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? (Containing the general Aftronomical Theories of the 
 . Stolomatck Sytem, 


6 Rs. E; Ptolomaick Syftem is that which was firft invented 3~and fy p- 
.  pofeth the Earthto be Fixed as the Center of the World,and that 
all the Coeleftial Bodies move round. the famein their Diurnal and An- 
~ nual Revolutions. ° Fa ‘ et igh | 
_The World is fuppofed to be divided principally 
Elementary and Cceleftial 
The Elementary admitsof four Divifions. 
The firft isthe Earth, |. >» —— vf i 
The fecond is the Water s~both: which make one entire Body or 
Globe,whereon we dwell. | | 
‘he third is the Air, encompaffing the Earth, sy ane 
_. And the fourth is the Fire; which according to the Opinion of anti- 
-- ent Philofophers, is contained in that {pace between the 4ir and the ih 
_ Sphere of the Moon As you may fee in the following Figures). i 
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1 114, The Planetary Spitems. 


Eve Figuee of the Ptolomaich Spitem. 


_-Thcfe four Elements are fubjeét to a continual Change and Alterati- 
on oncintoanother; accerding tothe Proverb, ; p 
: Omnia fub-Lunaria Mutabilian % ‘ 

The Ceclefial pazt is that which is without thefe Elementary. parts, 
By, Phas @ | ; void: 
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Khe Wlanetary Spiteme, 115 
void of all Changes 3 andis by the Antiént Aftronomers divided into ten iH 
Parts or Heavens. fe Sort BSA a 
The firft of which, next to the Region of Fire, is the Heaven or Orb Tt 
of the Moon. | : i) 
The fecond of Mercury, * 
The third of Venus. 
The fourth of the Sza, 
| ‘The fifth of Mars, 
) The fixth of Fupiter. 
r The feventh of Saturn. c 
Theeighth of the Fixed Stars. 
The ninth is called the Criftalline Heaven. wet eh 
The tenth the Primum Mobile. ee 
The Magnitude of thefe Heavens is known by their Courfes, which 
thofe great Bodies within them make round the Poles of the Zodiack, 
Fhe Moon runneth through the Heaven, by her own natural Courfe, 
from Weft to Eatin 27 Dayes, 8 Hours. | f2 
Mercuryin 88 Dayes. 
Venus in 225 Days. . ae i 
+ And the Sun ina Year. palate ft 
Mars in two Years, j xh 


| Jupiter in 12 Years. ie 
| Satutain 30 Years. | | < 3 
The Eighth Heaven perfects its Courfe,according to the afirmationof = ~ 
‘Tycho Brahe,» it25 400 Years. , fit age 
___Thefe Heaven are turned about upon the Axis of the World by the 
. tenth Heaven,which isthe Primum Mobile or Firft Mover, by which mo- 
tion is caufed Day and Night, and the daily. rifing and {etting of the 
Heavenly Lights. ee 
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Lhe Lychoucan Spltem. 


rast 


This Hypothefis derives its Name from the Author.thereof Tycho: 
Brabe, a Noble Manof Denmark, the molt famous Aftronomical Obfer- 
-_vator in the World in his days 3 who by hisown Obfervations did recti- 
fie the places of moft of the F ixed Stars,which appeared in that Horizon 
~ wherein he lived. This famous Man, according to his prefent appre= 
henfion, framed this Hypothefis of the Heavenly Motions, whercin he 
fuppofeth, That Venus, Mercury; and all the other Planets (exccpt — 
the Moon) in‘their Motion, refpect the Sumas their Centers and 
that Saturna, in Oppolition to the Sun, is nearer to the Earth than 


"be ptahocuey autey 17 


Venus in Apogeon 5 and that Mars in Oppofition is nearer the Earth than i 
‘the Suni it t felt: as mey spe eae inthe faid fay pothefis. i a 


Lhe Copernicai Syttent. 


| “This Hipubef efis was firftinvented and mer by Copernicue, a famous 
hornet of Eee who lived in the Ae 1500, who fuppofed, 
4 . 4.That 
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a18 Zhe Planetary Spttems, 


have theother Planets. 


1. That the Sun is placed in the middeft of the World, in or about 
the Center of the Sphere of the fixed Stars,and hath no Circular motion, 
but Central only. rele ones _ 

2. The primary Planets are each of them in their proper Syftems mo- 
ved about the Sun, and accomplith their Periodical Revolutions moft 
exactly in their determinate and appointed times. 

3.. That the Earth is one of the Planets,and with her annual motion 
about the Sun defcriberh her Orbin the middle between. the Orbs of 
Mars and Vem. : ' 

4. That the fecondary Planets are ordinarily moved about the pri- 


mary.Plancts, refpecting their Bodies for their common’Nodés or Cen- 
Pid ie he 


ters. , | at ee , i 
5. That the fecondary Planet, the Moon, is moved about the Earth, 


“as her Centers where, by reafon of the annual motion of the Earth, the 


hare not only relation tothe Earth, but by confequence to the Sun, as 

6. Thatas this primary Planet, the Earth, is environed. with the 
Sphere of the Moon, fo arefome ( if not all) the other primary Planets, 
who have in like manner theix Moons er Concomitants Cacompaffing 


them. 


2 The Motion of the Planetary Sytem. 134 
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Firt, The Sua hath only a Rotation from Wef to Eaft,upon his own 


\ 


‘Axis in the {pace oftwenty fix days, orthereabouts, ae 
Sceondly, The Planet Mercary performs his Revolution about the 
‘Sun in eighty eight Dayss ~which is noted in the Scheme with the 
figurer Y.  - Ge a iy Sek f 
Thirdly, The Revolution of Venusin225 days 3 noted by thefigure 
0. | J 
sacavarbhy The Revolutionof the Earth withthe Moon, in one ycar 5 
noted by the Circle 3. | } 
-Fifthly, The Revolution of Mars in two years 5 noted -by 4 ¢. 
Sixthly, The Revolution of Fupiter,with his four Companions,in 12 
years; noted with5 4%. OE Vea apres NG } 
Seventhly, ‘The Revolution of Saturn, with his Ring and Moon, in 
30 years; noted by rf. | | | : 7 
~ The Moon circumvolveththe Earth every Month. _Zupiter’sfour At- 
tendants him, in time correfponding their diftances from him. | 


7 Whe) jig 


—— LDe Planetary Syphems. urge 
‘, Fhe firft, and next him, in oneday 18 hours. ° 2 sa a 
_ "Fhe fecond next without that, in 3 days 13 hours. 

The third,in 7 days 4. hours. ° if ) 

_ And the fourth and outmoft, in 16 days 8 hours. ; 3 

-. Saturn's Moon moves about him in 16 days,and all from Wei. to Ef, 
according to their Revolutions about the Suz. . 
“Saturn, Fupiter, Mars, the Earth, Venus and Mercury (whofe Re- 
volutions refpect the Sun only.) are called Primary Planets. 

The reft ( that moveagain ) about Saturn, Fupiter and the Earth, 
Secondary Planets. 7 ere : | 

The Earth‘hath a Revolution upon her Equinsétial Poles,in 24 houts, 
| from Weftto Fat. aa Cy Achat 
| The. Secondary Planets are all of them much lefs in Magnitude than 
! their Primary, and all the Planets together;much lefs than the Sza,from. 
| whom they a¥ receive their Light, Virtuc,and Principal Power of Mo- 
| Pe ton. 

Far without the. Planetary Syfem are placed all the Fixed Stahs,in (c- . 
veral Diftances, but all unto usincommenfurable.. The Parallax of the 4 
Earth's Orb being infenfible in any of their Places. , 
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A Defcription of the Golden Number, Cycle of the Sun, Roman 
| | Indiction, Epa&, and Leap- Year. 
“TH E Golden Number or Prime, is a Circular revolution of 19 Years, 
in which term of yearsit hathbeen antiently fwppofed that the © * 
~~ Sunand Moon do make all the variety of Afpects one to another. 
The Cycle of the Sua maketh its Revolution in 28 years, becaufe in 
that time all the variety of the Dominical Letters and Leap-years are ex- 
pired, and the*29‘" year the Cycle doth begin again 3. which number is 
to find out. the Dominical Letter for any year palt, prefent, or to come. 
‘The Roman Indiction confilieth of 15 years, and is fet down in the. 
Chartersand Writings of the Protonotaries of the Pope of Rome 3 for once’ 
cum ay oe the Nations were to pay Tribute tothe Romans, 
_ The Epact isa Number never exceeding 30 days; itisthe 11 days: 
~ and fix hours,which added to the Lunar Year, being 354. days,do make 
it equal to the Solar Year, which is-365 days. re 
_ The Leap-yearis every fourth Year, which hathone day more in it 
than another : thisday is made up in four years, by the odd fix. hours: 
that isover andabove 365 days, which ‘day is added at the ca of. 
. “eptya~ 
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February : So that Febraary,every Leap-Tear hath twenty nine days,and 
in it are two Dominical Letters 5 the firft {erving from the firft of Fa- 

nuary until the-25 of February; and then the other Letter takes place | 
and ferves to the Years end. And here note that the Prime and Domini- 
cal Leiter, and the Cycle of the Sua, change the firlt of Fanuary, and the 
Epad the firft of March, and the Roman Indiétion the hirlt of September. 


Memorial Verfes onthe Ecclefiaftical — 
and (ivil Kalender, &c. By Mr.T.S. 


Lo know it tbe Leap-Peaw 


Divide the Year by 45 What's left hall be | 
For Leap-Year 0, for pafé 1, 2, 0r3. 


HY E you may omit the Hundreds, and alfo the Twenties of the 
Year of the Lord 5 only divide the refidue by 4. ; 
ABO) AN ore, Pree Example 
Anno 1677, omitting, the Hundreds ‘and alfo the Scores, I divide 
the Refidue, which is.17, by.4 and thereremains 1, which thews it | 


is the fir after Leap-Year. » 


Ld 


Zo find the Dominica Letter. a 


Divide the Year, its 4°", and 4, by 75 , 
What's left fubtract from 7 5 the Letters given. 
A TB2: ZOD 4 ES FE. Ga 


Co ae wlan hin * boeample Sa etese\ ot 
Of the Year of Chrift | nike 
_ The 4** part (omitting fraction) is 
To both whichI add the number 


- The Sumis- 


Pemovial Uerles, arr 


Which divided by 7,there is left oswhich fubtracted from 7, there refts 

_73 which fhews that the Dominical Letter for the Year 1677, is they'* ‘ 
in order ofthe Alphabet, that is'G. : fs 

_ But the Leap-Year hath two Dominical Letters; The latter found by 
this Rule, ferveth from St. Matthias’s Day to the Years End 3 and for 
finding Eajter: The former (next following in order from A to G, and 


beginning againat A) ferveth from New Years Day unto Ste Matthias. 


Foz the Golden Number, Cycle of ¢ 
and SSundiction, 


When r, 9, 3, to th Year hath added been. 
_ Divide by 19, 28, 15. 


be Sui, 


E xamplé, 


To 1677, 1 add 15 the Sum 1678 I divide by 19, and there ree- 
— maineth 6, whichis the Golden Number for the Year 1677. - 
Again, To 1677, Tadd, and the Sum 1686 I divide by 28, the 
'\ refidue 6 is the Cycle of the Sun, Anno 1677. a 
\ Laftly, To 1677, add 3, the Sum 1680 divided by 15, the re- 
»nainder 0, which fhews then that is the 15‘*. Year,the compleat Period 
fthe Indittion for 1677. | 


THe Vzime o2 Golden Number being given; 
” Zo find the Epact. 


| Divide by 3, for each one left add 10 3 
yy 30 rejects the Prime makes Epaét then. 


yh 
| 


i ot his .+ .. Example. 


‘ 
| 


: rise 1677, The Golden Number 6,1 divide by 3, and there isiefto; — 


__refore ten times 0, which is.o, added to 6,the Sum is 6, the Epsé, 


ay the nineteen Eparts, to find the Day of 
~ Eakker-Limit from the beginning of 
we March incluaivelp.. | 


The Epatis take from 47 3 but two- 
_ The greateft.take from 77 : "rwill dos. 


Example. 
‘Anno 1667. The Epaét being 6; I fubtra& it from 49 yand the refi- 
due 41 is Eafter-Limit, Anno-1677; that is April Lo,reckoned from the, 


beginning of M4 arch inclufively.. 
But when the Epact is 28 or 29, it muft be fubtraéted from 77, that 


fo the Limit may.remain« And the next following Sunday after-the. 
Limit is always Eafter- Day.. ; ; 


Eatier-Limit, and the Dominical Letter 
being giben 5. Lo find Calter-Day.. * 


The Letter more by 4 from Limit takes : 
What's left from nearet Sevens, (hall Eafter wake. . 


Or thus 3. 


‘Take the. number of the given Letter more by 4 from the given Li-- 
mit, and the refidue from the neareft greater Sum of Sevens. the laft. 


Remainder added tot 


Eafter-Day in March or April... 7 
. Examples. 


Anno 1677. The Letter’7 more by 4; is-115 which taken from the. 
this taken from the neareft greater.Sum: — 
there remaineth 5 3 which added ‘to the Limit 41, the. 
Sum is 46,the excefs.of which above 31, is 15-. Therefore the st® of: | 


Limit 41, the Refidue is 30 > 
of Sevens, 355 


April; Anno 1677, is Eafter-Day». 
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he Limit 3 the Sum,.orits excefS above 31, is: 
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02 the Days of the Months on Which che 
Hun entree) the tWelbe Signs, : : 


Twice 9, twice 10, 4 Twelves, 11 3 
Then 10, then 9, then 8 or 7. 
Anno 1700. © in | : 
OM Sy oh. So Sle ete OG 
Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. 
Qe Bo -1On AO. 12.12. 120 12. Ile. 10. 9 . 8. 


F02 the Degree of the Sun’s lace on 
any Day. 


From the Day of the Month on which the Sun’s Place is required, if 
you may, or elfe from the Sum of that and 30, fubtract the day of ‘his 
entrance into the Signof that Months the Remainder fhall be the De- 
gree of his Place in that or the next preceding Sign. 


| -F02 the Age of the Doon, o2 Dap of her 
ee — Change. cab an 


Fanus O, 2, 15:2, 35 4 5, 68 
8, 8, 10, 10, thefetathe Epaft fix: 
The Sum (bate 30) +0 the Month-Day add , 
Or take from 30: Age; or Change is bad. 
Orthus, AddtotheEpaétins = 
Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sept. OG. Nov. Dec. 
Sep Ona seme age Ae Sis Oe | Oe, pe. LO. BOwe 
The Sum, ifit be lef than 305 or elfethe Excefs above 30, added 
to the Day of the given Month (rejecting 30if nced be) gives the Age 
of the Moon that Day 3 but fubtracted from 30, leaves the Day of the 
_ Change in or from the beginning of that Month. bh ee. 
For the Day of the Full Moon 5 add ot fubtraét 15,to,0r from the day 
of the Change. ae «Example, 


‘Memorial Gerfes. — - 
Example. | 


1. For the Age of the Moon, Anno 1677, May 29, the number forthe = - 
Month 3, added to the Epact 6, makes 9 3 which added to29 (reje= * 
Ging 30 from the Sun) gives 8, the Age of the Moon rcquired.. i 

2. For the day of the Change. Cor New-Moon).in May 1677, the = 

Epa 6, with the Month 3,makes 9 (asatore) > which {ubtracted from. t 
30, the refidue 21 is the day of the New-Moon in May 1677. | if 
3.. The diffcrence of 21 and 15 is 6, that isthe 6 © of May 1677+. 


fe rt a er ES EO IAAI 


Zo find the Day of the Mew Moon, ann the 
~ €ntrance of the Sun into toe Scns, 
for Lime pat o2 fo. come.. 


Bo SIs ree | a 

Paft, adds to come, fubtradi ; for Moon and. Sune. 4 

3 Or thus... | 

For every 312 years paft, add 1 Day to the time of’ the New=Moon, 

found as above: For 312 yearstocome, fubtract 1 day. 

" Likewife for 131 years paft,aday is to be added to the former account: 
of the Sun’s Entrance : And for 131 years to come, fubtracted. 


o * 


- B 
a Pe ae 
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Zo find the Dittance of the Sun fromthe 
flones of the Moon perpetually in all 
Lunations ;, Remember, 


Lear 17 hundred; Node, Sine 4, Degree 
275. 3 300, 439- 


ts. Take the interval between the.given time and 1700 Compleat in 
Years and:Days, allowing 12.Months to the. Year, and 30 Days toa 
Month: and the account will fuffice forthis work. | 2 

2. Multiply the Years of the Interval by 43, and divide the Product 
by 800:. the Refidue multiply by gs. then take the half of this ie 4 
cis ee | ? and, 


he ( 


hy >" Bhar it sb i Ba = rer a a ta = ae ny tt tae vy: ‘oF - fe 2 rey 
i Oo Mie te ee» aE eat ee ate Sere rhs, OR ae 


OP imd7ial Gerifes: oe. 


and diftinguith the laft fgure from thereft bya Point: Sohave you the 
degrees and 10°" parts of a degree, anfwerable to the Ycars of Interval, 

- Alfo multiply the daysof the Interval by 43, and divide by $00; this- 
Quotient fhews the degrees,and.the Remainder divided by $o,the 108 
partsofa degree, ofthe Motion forthe Days of the Interval. Then 
collec the formerand latter degrees and 10." intoone Sum,and reduce 
it into Signs, Degrees and: Tenths. “ 

3. For Time afore 1700 compleat,add the Signs,Degrees,and Tenths 
thus found, to 4°, 27°, 3 Fo’ but: for time after 1700.compleat 
fabtra@ them from 4°, 27°, 3.10", and the Sum or Remainder fhall 
be for the: place of £25 adding 1. degree for.the.tenths,if they. exceed 5, . 
elfe rejecting them. : | 

Always in Additions,.. omit Cycles (to wit, 12*,or 360 ) but in fub-- 
tractions, add one. Cycle ifneed be, to the number from which yow are: 
to fubtract. 

- Next by the Common Rule for 1700, without any correction for.time 
paft or to come, find the Sign and Degree of the Sun’s Place, and fub- 
traGt the laft found place of y 2 from it:.The refidue is-the Diftance*or 


@® from.§2 required... | ‘3 


Kye Wimits of Ecliples of the Sunand 
Soon, in. Degrees trons s202.0,. 


Within v6 the Sun, and 10 the Moon; 
Suffer Eclipfe 5 above18, 12, none. 


Soo find the Lenged ofthe Days and _ 
| Mights tn the Lat, of 52° fo2 ever. 


To1s, 15CEse76 § 96 2th 8 
1°, 25 35 4ourss 4 and balf agree. 
, ae wy hs + e rf o- So omy 4 ~ 
To the given diftances of the Sun from the next Equinodtial Point, 
the anfwerable hours are thefé 3 to 15°, 1 hours to 1 Sign; 2 hours} to-’ 
14,16, ,3 hours to 2°, 6°,4bours 5 and to 3°,4 hours and a half: which. 


hours added to.12,the Sum is from theVernal Equinox to the Autumnal, 
es » thee. > 


) 


mY Meer ge 
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the jut length of the Day, but from the Autumnal to the Vernal the 


length of the Night in thofe Diftances. 


_ And forall other intermediate diftances of © from the Equinoctial | 
Points 3 the Proportion is ; As 15,16 or 20°.to 60/5 or as 20' to 30/5 | 
-So are the degrees of the excefs of the intermediate diftances above o*, 


153 1'; 16°35 0r 2°, 69, and not exceeding 2°, 26°,to the minutes of the 


‘Length of the Day or Night above 12,13,14,15 or 16 hours: Always 
allowing 4 Degreesor Days afore and after the Ingrefs into 95 and ¥ 
for Solftice. , ) | 


The Lengthof the Day and Night taken together is 24 hours, from 


which ifthe one be fubtra@ted, there will remain the other; And, 


Night,7 Sun-rifing, - 
Half the Length of the < ¢ is the time of 3 ea | 
Day, _ CSun-fetting. 


Zo find the our of the Moon's coming to 


South, and bigh-Clater at London, 


The Moon’s Age multiply by 4.5 Divide 
By 5 for Southing: Add 3 for the Tyde. 7 
But when the Age of ) exceeds 15 days, you may reject 153 As in 
this Example. : 
Anno 1677. May 29°*, the Age of) being 8 days,which multiplied 
by 4,makes 32, which divided by 5, the Quotient is 6%, the hour of 
y Southing 3 to which I add 35°, and the Sun is 95, or 9°°-24/, the 
fime of Full-Sea at London, | | ; 
" But it is here to be noted,that by manifeft experience it is found, that 
when the Moonis in either of the Quarters, that then the Tides do not 
hold out their full time, but is High-Water fooner than is found by the 


Rule; which may partly be occafioned by the weaknefs of the Tide,at _ 


fach a time, and the length of the River : For by the foregoing Rule 
you may find, That when the Moon is 7 Days old the time of High-. 
Water will be at 9 of the Clock,when upon true Obfervation it will be 
found to be an hour foonersand therefore to know the true time of High- 
Water,you muft fubtract {ome minutes from the time found by the pre= 
cedent Rule, according to the Age of the Moon, as you may plainly fee 
inthe annexed Table. — hig , dada Sie ie 
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The Moons Age.j H{ M} 


Py 16|29 | [ >} © 0 | emily ; 
213117128) | Oo] 5 The Moon being 7 days old, itis high Tide 
a gh Tide 
3/1211 a! % Ae (by theRule) at London at 9 of the Clock 3. 
ATT T2)201 & = of then in thisTable look for the Figure 7.which 
. 3 10/20/25] °5 5 2! isin the firft Column, and right againft it in 
| $l3 r at ? be. the two Jaft Columns,under the Title of Hour 


3 and Minute, you will find one Hour, which 
mutt be fubtracted from the Hour found by the Rule, and the Remain- 
der is 8, the true time of High-Water.. . 


Al Labie Mewing the time of the Moon's. 
conting (6 pout) any Day of ber Age, 


“Moons | Moons|. The ufe of the Table to find the time of the 
: . | South. | Moons coming to South. The firft and fecond Co-- 
| lamn thew. the Days of the Moon’s Age 3 inthe 
third and fourth the hour and minute of the Moons. 
48! coming to South. . teat 
36) | # | 
cs Example. 


) 
I 
2 
3 9 
4 00; The Moonbeing 10 days old, I would know-a¢- 
4. what time the Moon willbe South. I find roun. 
5 36!derthe Title of the Moon’s Age in the firft Co- 
6 24!lumn, and right againttit inthe third and fourth : 
7 12/ Columns, you have 8 hours 00’: which theweth. 
8. 06; that the Moon being 10 days-old, cometh to 
8. 48) South at 8 aClock and no minutes, unto which : 
9 36/if you add the time of flowing at Full and: 
2810. 24) Change, the Sum will be the time of -Full-Sea at: 
4 2911 12) the fame place.. As here at London, the time of. 
—15_ 30112. 00} flowingat Full and Change is at 3 of the Clock, , 
ithe} which you are to add to the Moon’s Southing, | 


and the Sum is 11 » which is the time of High-Water when the Moon. 
is-10.daysold.. | 


ALG. 
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lo find the Hour of the Night by the Shae 
“pow of ye aon upon a Sun-Dial. ® 


. Firfk Gnd her coming to’South ‘as-before) » then fechowmany hours = 
and minutes the fhadow wants of the-hour of 12 3 which hours and mi- ag 
nutes take from the hour and minutg of the Moon’s coming to South, ¢ 
and the remainder is the hour of the Night: but if the fhadow be patt ; 
the hour of 12, then you.mutt add fo many hours and minutes as the 
_fhadow is paft 12, to the hour and minute of the. Moon’s-coming to 
South, and that will be the hour of the Night. } 


Example. Cs 


On the 26° of November 1677, I find the Moon to be 13 days-old, 
and therefore fhe comes to South at 10a Clock and 24 min. pafts and 
fuppofe the fame Night you look upon a Sun-Dial, and fhould find the | 
fhadow to be half an hour paft 9, which wants 2 hours and a half of the 
12-a-Clock-Lines which two hours and. half being taken from 10 hours 
2. 4.minutes,the time of Moon’s Southing,the remainder willbe 7 ofthe . 
Clock and 54 minutes, which is the time of Night defired. — ih 

Again, {uppofe the fame Night the thadow of the Moon on the Dial 3 
had fallen on the hour of 1, that is one hour paft the Line of 12, and 
therefore an hour mutt be added to the Moon’s coming to South, and 

-thatis the hour of the Night,which is 11 of the Clock and 24 minutes. ; 


SP te: eee! 


wa 


hataaated aganes acace 
aia 


CHAP. VIL 


abet hss: 
PI9089888 


Selsem 
#6 |5- Ge 
25 


ath RoI EB 
“MARINERS COMPASS. 


OF the Variation of the Compafs, and the probable 
Caufé thereof. Some Obfervations to find the 
Variation. The Deicription and Ufe of the 
| Azimuth Compafs. OF the Univerfal Ring- -Dial. Of 
the Variation om Compal 


Secr, I. 


DE the Driginal Mifcoberp and Pubention 
ss oF the Mariners Compals, andthe 
Creeilency tHereot. i 


4311S marvellousand moft ufeful Inftrument,called the Mari- 
ners Compafs, is jultly ranked amongfit the greateft_ Wonders 
that this World affords,and deferves well to be underfiood by 
_all that are Students.& PraGitioners in theArt of Navigation > 
for without the help thereof,it were impofhble to trace out the unbeaten: 
Paths of the Ocean, for the procuring Trade and Tratiick beyond the 
Seas to remote parts ot the World; and by the means thereof the glorious 
— hath been tranfmitted into the moft dark corners of the Earth, 
_ As to the Original Inventor hereof, Modern: Hiftorians. do Lomewhat 
vary +fome attribute the Invention pai ceot toone john Goia(or ree 
| of@, 


| ‘ 29 


Hi 
van} 


Bo. DF the Mariners Compats. 
Goia, as others ftile him) of Amalphi in Campania, in the Kindom of 
Naples, who only accommodated the fuperficies thereof with 8 Points, 
that is,four Cardinaljand four Collaterals and fo left the improvement 
of this Invention to be attempted by Pofterity. Bat Polidore Virgiljan 
Italian, who fearched mott diligent'y for fuch Inventions, could never 
hear of this Opinion,as he conteffeth in the latter end of his third Book, 
de Inventoribis Rerum: But fome do feem to aflert,that the finding there- 
of is more Modern, and hardly to be proved that it hath been in ufe in 
thefe partsof the World full 300 years. Others do entitle the Inven- 
tion the:cof to the People of China. Dr. Gilbert in his Book De Magacte, 
afferts, That Pals Venetus tran{posted it firft into Italy, in the year 
1260, having learned it from the Chinefes. And LudiVertomanus afhrms, 
That when he was inthe Haft Indies, about the year 1500, he faw the 
Pilot of a Ship dire&t his Courfe by a Compa‘s, fafhioned and framed 
as thofe which now are commonly ufed. Q") oie 
And Mr. Barlow, in his Book entituled, The Navigators Supply,Anno 

1597, relateth a Story of two Eaff Indians, that he had perfonal conte- 
rence with Cone of them was of Mamilia in the Ifle of Lazoa, the other 
of Miaco of Fapan) who declared, that in ftead of our Compals, they 
ufe a magnetical Needle of fix inches and longer, upon a Pin in a Difh 
of white China-Earth, filled with Water,in the bottom whereof they have 
two crofs Lines,for the four principal Winds,the reft of the Divifions be- 
ing left to the skill of their Pilots. Alfo he there relates,that the Portw- 


gals in their firft difcoveries of the E-ft-Indies, got a Pilot of Melinde | 


that brought them érom thence in thirty three days, within the fight of 
Calecut 3 and even then they had the ufe of the Compaf{s, the Chard, 
and the founding Line. : : 

Philander in his Annotations upon Vitruvius fheweth, That fome Men 
deem’d it not anew but anold Invention, and took it to be a Naztical 
Inftrument,which is called by Plautus, in Trinummo & Mercatore, by the 
Namé of Verforia. But this, Adrian Turnebus in no cafe will allow,affirm- 
ing it rather to bea kind of Tackle wherewith they turned their Sail, 
which is {uppofed to. be the Bow-Line that is now commonly ufed in 
thefe days. But let the Inv ention be attributed to whom it will, tis ma- 
nifeftly known to have received its abfolute perfeGtion in thefe parts of 
the World, but more particularly the compleating of this Invention is 
due to the People of Antwerp and Brages, and alfo to our own Nation,by 
annexing to the Compafs twenty four fubordinate Winds or Points; and 
al{o.on the Limb thereof 306 degrees, which arenumbr’d fromNorthand 
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South, towards the Eaftand Weft, with 10, 20, 30, &c.. So that ie 
appeareth that every Point containeth 11°15’. Upon the North Poine 
thereof is a Flower-deluce, to diftinguith it from the reft of the Points. 

Before the Invention of thisrare Inftrument, Men were directed in 
their Voyages by certain Stars they took notice of,efpecially the Pleiades, 
or feven Stars, by Charles his Wain,and the two Stars in the Tail of the 
little Bear,which were therefore called Load-ftars. Alfo Travellers in 
the Deferts of Arabia, and thofe of Tartaria,were guided by fome fixed 
Stars in the night time,to fteer their Courfes in thofe pathlefs, diforde- 
red,and unhofpitable ways. So Seamen were directed by the like Hea- 
venly Guides, in the untra¢table Wildernefs of Waters and unbeaten 
Paths ofthe Ocean, before this excellent Artifice was difovered: But 
if the Sky happened to be fullied with Mitts, and the Stars to be muffl’d 
with Clouds, there the moft experienced Mariner wasat a lofs,and was 

conttrained to come to an Anchor, or to lie by, to wait the appearance 

of his Coeleftial Direétors; and if youconfult Pliay,he will tell you alfo 

of the Inhabitants of Taprobana,now called Sumatra,becaufe they could | 
not behold the Pole-Star to fail by, carried certain Birds to Sea, which 
they did often let fly.And as thofe Birds By natural inftin@ applied theix 
flight always to Land; So the Mariners directed their Courfe after 
them, @c. - | 

To thefe and the like Difficulties were Men expofed before the In- 
vention of this marvellous Inftrument.But by this unparalle?’d Gem,Po- 
fterity is fecured with a noble Remedy againti this grand Inconvenience3 
and a method difcovered, as by an. immediate Meffenger from Heaven, 
to fteer an infallible Courfe in themoft gloomy Nights, and tumultuous 
Seas, and by the Providence of the Almighty be fafely conducted to the 
defired. Port. valde : 

Yet this worthy Infirument is not fo abfolutely perfect by that acqui- 
red virtue it receives from the Load-ftone, but that it requires fomeim-. 
provements, becaufe it doth not conform it felf to the true Meridian in 
all places 5 but varies and diftorts it {elf in fome places more, in fome 
lefs, from the direct Pofition of the true Northand South, which mul- 

iplies the Seamans diftractions,and enwraps him oftentimesin difficult 
and dangerous Exrors.A Difcourfe of the Variation,and of the probable 

Conjectures of the Natural Caufe thereof, is fully handled in that which, 

follows. J thought it neceffary (for Method-fake) to fubjoin the Fi- 

gure of the Mariners Compafs. " Estar . 
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of the Uariation of the Com- 
pats, andof the Qatural Caute there- 
f; with Dblerbations.of the - 

| ” 


A pilcourie 
0 
| — Gariation, 
HE Variation of the Compafs, is an Angle intercepted between: 
and tive Meridian, the Horizon determining; 


B the Magnetical . 
its Quantity and Quality... Thefe Meridiansfometimes are co-incident: 
here.thereis:no Variation.5. hey: are 


fometimes again t 
different: . 


in {uch places W 


‘differents and then the Hemifphere wherein the Northern extremity of 


the Needle lies, denominates its Quality: for if it be to the Eaftward, 


then itis called Eafterly Variation  ifto the Weftward, then Welterly,. 
And for the Reafons of the Natural Caufe of the Variation, I hope. 
firft of all it will be granted (by the Judicious) That the great Globe 
of the Earth whereon we move,is a Magnetical Body 5 and daily expe- 
rience doth manifeftly prove,if you take but notice of the Univerfal con- 
formity of the Compafs in near one and the fame Pofition to the North. 
and South Poles of the World, which is thereunto commanded by 
the Magnetical and Difponent Faculty of the great Magnet, the Earth, 
by whofe Magnetick vigour, paffing from her Meridional parts to the. 
’ Poles,the is held and fultained in that pofture, and not to be removed by 
‘any force fromher Natural Pofition : yet iffucha thing were polirble,cer=- 
tainly fhe would return again unto her former feat and place, as.all Mag-. 
netical Bodies and Needles do,that receive Virtue and Strength from the. 
Load-Stone. For a Magnetical Body is ftyld, (not only that which hath: 
a power attractive, but )that which being {cituated in a convenient Me- 
-dium by an-intrinfick natural propenfity, difpofeth it {elf to one inva- 
riable and fixed Refidence :. fo that if a Magnetical Body, Needle, or. 
Compafs be violently. removed,yet would it not abandon its Primitive: 
‘Points,or {werve from itsMeridional Polarity, but return to its natural : 
{cituation 3- and fuch a Magnetical Virtue is diffufed through the whole 
Body of the Earth,whereby it conftantly addreffeth it {elf to the Poles, 
being fo conftituted in itswhole Frame,Order; and Afpeét, unto thefe- 
Points 5 that the attractive vigor thereof is not confin’d nor locked up. 
‘within its inward Cels and Receffes,or circum{cribed within the circum-. 
ference ofits own furface,but difplaid at intermediate diftances,notwiths 
Handing the interpofition of the Water,Air and other interjacent Bodies . 
whatfoever,though never-{o folidsthrough all which it doth excite and“ 
tranfplant its magnetical virtue into all Bodies fitly qualified within and : 
without it 5 and effecting this in an abftrufe and indifcernable way, the. 
which we may {ce vilibly performed by the Load-Stone: For thefe Efflu= 
vinms penetrate all Bodies, and attack all Objects capable of their vigo-- 
rous and active excitation 5 as-is apparently manifelt in all Magnetical: 
Needles and Compaffes,having reccived firength from the Lowd-Stone :- 
(but more efpecially in the Inclinatory Needle) that the direction and: 
{cituation they do then affume, ts not abfolutely from its own ‘natural; 
propentity to that pofition, originally refulting from themfelves 4 but. 
is:derivative, and ‘contracted from the powerful command. of the Mag-- 
| netick:: 
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~ netick Eflux of the Earth,which by their mutual entwining and compli-. . 
cation, carry away the Necdle as their Captive, and place it according 
to her natural pofition. But feveral learned Men,and great Philofophers, 
are at a great conteft about this mattersfor Grandamicus,a learned French- 
man, in-his Magnetical TraGtate, De Immobilitate Terre, doth affirm, 
That the virtue of the Magnet, and all Magnetical Bodies,is purely im- 
material, and a bare fimple quality, and that it proceeds intrinfecally 
from the proper form of the Load-ftone, as he hath delivered in the 
third Chapter of the faid Book, Page 48. The which Affertion is much 
queftioned by that learned and experimental Philofopher, Dr. Power, 
in his Book of Experimental Philofopby,from page 157 to page 161,where 

he dothafirm, That the Magnetical Effvinms do not proceed intrin- 
{ecally from the Stone, but are certain extrinfecal Particles, which ap- 
proaching to the Stone,and finding congruous Pores and Inlets therein, 
are channell’d through it : And having acquircd a motion thereby,do 
continue their currant £0 far, till being repulfed by the Ambient Air, 
and they recoil again, and return in a Vortical Motion,and fo continue 
“their Revolution tor ever through the Body of the Magnet 5 which he 

doth there endeavour to prove by fevcral Arguments. joe 


And for the further Demonftration of this probable Truth (that the caufe - 
the Variation is clearly from the Magnatifm of the Earth) I (full prefent a 
notable Experiment that may be performed by the Magnet. . 


Take a vigorous Magnet andlet itbe converted into a {perical Body, 
and having found its Poles,delineate the fame with Meridians,the Equi- 
nottial and Parallelssthen take a {mall Magnetical Needle on a Pin,and 
if you apply this Needle to the Equinoétial of the faid Stone,the Needle 
will lie Parallel.to the Axis thereof 3 and if you.move it towards cither 
Pole,the Needle will immediately -encline towards the faid Po'e, accor- 
ding as you move it, until you come to the Pole, then will one part of 
the Needle point direétly to the very Pole of the Stone. 3 
_ Butifthis fpherical Magnet fhall have a part of it excavated,as admit 
about the 45°" Parallels then if you move the Needle about the Stone. 
as before, {0 foon asit fhall draw near to the Limb of this Excavation, 
*ewill in its courfe,of moving fuddenly alter, and encline to one of 
the folid Sides, not at all refpecting the aforefaid Poles : And this de- 
fleGion is called, The Variation ofthe Needle 5 and the greater will this 
Variation, be, the nearer, it apptoact.eth to the Poles: fox Pees 

cfore 
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before the Excavation, cach Side being alike potent,the Needle enclin’d 
according to his natural pofition,but mecting with this accident in Na- 
ture (that is to fay) the Excavation, it wiJl convert ic {elf to the more 
folid Side, rejecting the imperfectand defeétive,and fo much the more 
powerfully, by how much the defective part hath loft of its magnetical 
vigorous Subitance. ) : 
And as it is with this little, fo likewife with the greater Magnet the 
_Earth,whofe folid magnetical parts are great Continents,the defective 
and excavated, the deep and vaft Chanel of the Seas and therefore the 
caufe of Variation may be the inequality of the Earth, varioufly difpo-: 
fed, and diff rently mixed with the Sea 5 and all the different Emiffion 
of its firength and magnetical vigor, from the more eminent and gib- 
bous;and trom the hollow and excavated parts thercof : for the Needle 
naturally endeavours to conform unto the Meridian,but being detraGted, 
is-driven and aiftorted that way,where the greater and more powerful 
parts of the Earth are {cituated. | Cae 
To this may be added, that the Variation proceedeth not only from 
fome eminent terrefttial Knobs or Excrefcencies, which appear like fo. 
many Wens upon the face of the Earth, as alfo from many magnetical 
- Ve'ns of the Earth, collaterally refpeéting the Needle, but likewife from. 
the different accumulation of the Earth, difpofed untothe Poles, lying 
under the Sea and Waters 3. which affect the Needle with a greater or 
Icffer Variation,according to the vigor or impotency of the fubterraneous. 
Lines,or the entire or broken Body of the magnetical Fabrick,under it 3. 
as it is obfervable from feveral Load-ftones placed at the bottom of any 
Water : for a Needle upon the furface will varioufly conform it {elf ac- 
_cording to the vigor or imbecillity of the Load-ftones under it. | 
_ The Globe of the Earth is known to be very uneven and unequally 
mixed with many materials,diffcring from a magnetical quality,having. 
great and flony Mountains,large Vallies,deep Seas,long and high Con- 
tinentsand Prornontori¢s,withmighty {cattered Rocks of Load-ftones,, 
of Iron Mines, and other Magnetical maters. | 
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And whereas it 1s manifefly 
- Mutation or alteration 
to mention any thing of the probable Conjectures of the} 
‘natural Caufe thereof 5 
‘time,and fhall here prefent you with moft of the publick | 
Obfervations that have 
the Gompafs near the City of London, 
dred years la(t pat. | 


urroughs his 


Houle, October the 16th, 1580. 
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apparent that there’s a certain 
of the Variation ; I fhall forbear} 
but leave it to the difcuffion of | 


been made of the Vartation of | 
for almoft an hun- 


Obfervation of the Variation, made at | 


Atter-Noon. 
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Mr.Gunter’s Obfervations, made at Lime-boufe, 

Juner3. Anno 1622. Afternoon. 


Sun’s Alt. / Mag. Azim. | Sun’s Azim. Variation. 
Gr. min. | 
52 10 
44 06 
06 54 
55 
32 40. 

wae fe! 40 

10.) 10 49 13 
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-So that it is here obferved, that in the Interval of the Obfervations 

made by Mr. Burroughs and Mr. Gauter, in 42 years, the evident Di- 


minution hath been 5 degrecs. 
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Mr, Gillibrand’s ODfervations, made at De ptford, 
| Anno 1634. June 12. before Noon, 
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The mean of which Obfervationis 04° 04” , 
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“Dolervatwons sof tie Gariation. | 


: In the Afternoon the fame day. 
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Obfervations made By. Mr. Gillibrand ar Puls 
in Kent, July 4. 1A Afternoon. 


Variation. |- 


_ Gr. min. 
of 90 
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So that here alfo may be noted, that the fenfible diminution of i Variation tn 
gos Obfervations) ismorethan 7degrees. |, 
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| Obfervations made by Johw Seller, at the Hermitage near 
London, with a Quadrant of 6 foot Radius, for che Alti- 
~ tude: and an Inftrument of two foot Radius for the dzz- | 
muth, taken in the year, 1666. Lat. 51 deg. 32 min, 


Fune the ath 1666, in the Forexoon, 
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Fune the 13th 1666, in the Aftcrnoon. vi 
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The mean of thefe Obfervations is 34 minutes Wefterly. 


My in the Afternoon, taken by the Wor- 
f] athishoufe at Batter/ey. 
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Eve Delcription and Ue of tiie 
4ABinuty Conipats, 


1S Compafs doth derive its Name from its Ufe, being principal- 
ly to find the Magnetical Azimuth of the Sun 5 and.is in {everal re- 
Spects like unto another Compafs, only with fuch neceffary things ad-' 
ded, asare moft convenient for that purpofe. | 
Upon the round Box wherein are the Fly and Needle, is faftned a 
broad circle of Brafs,the one half of the Limb thereofis divided into 90 
degrees, numbred from the middle of the faid divifions both ways,with. 
10, 20, 30, @&c. unto 45 degrees: Which degrees are alfo fubdivided 
into minutes by Diagonal Lines, and by certain Excentrick Circles inter= 
{ecting one another: but thefe degrees are drawn from the oppofite part 
of the Limb whereon the Index moveth, and cutteth thofel@egrees in 
time of Obfervation and on this Index is ereéteda fight, which for 
conveniency is to fall down with a hing,and to fet up upon occafionsand. 
from the top of this Sight,down to the middle of the Index,is fafined a 
thread or Lute-firing, to fhew the fhadow of the Sun upon a Line that 
ison the middle of the faid Index. ot 
_ And by this means of placing the Index upon the Circumference,the 
degrees come to be as large again as they would be.if it moved upon the 
Center 5 the truth hereof is evidently demonttrated in the third Book 
of Euclid, Prop.20. abet rai | | 
This broad Circle is croffed at right Angles with two firings 5 and 
commonly from the terminations of thefe itrings, are drawn four {mall 
black Lincs on the infide of the Box, for re@tifying the Inftrument 
In time of Obfervation, by the four Lines that are alfo drawn at right 
AnglesontheSuperficies of the Fly. 4 
“This Compafs being thus fitted, is hung in ftrong brafs Rings, and 
thofe alfo faftned into a {quare Wain{cot Box fit for that purpofe; which 
| you may more plainly perceive in this following Figure, 
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The Ufe of the Azinauth Compats in time of Obfervation. 


| Firft, You muft rectifie the brafs Limb on the edge of the Box (by 
the Needle and Fly within the Box) according as the nature of the Ob- 
(ervation doth require : For if the Obfervation be in the Forenoon,then 
you muft put the Center of the Index upon the Weft point of the Card 
or Fly within the Box; and fo that the four Lines on the edge of the 
Card, and the four Lines by the infide of theBox, do always concur. 
The Inftrument being thus rectified,turn the Index towards the Sun, 
until the fhadow of the Hypotenufal thread do fall directly into the very 
flit of the fight that is on the Index,and.alfo upona firait Line that isin 
. Tee oe the. 


{42 . Defcription of the Ais. Compats. 


the middle of the Index; then at the fametime will the inner edge of 
the Index cut the degree and minutes. of the Sun’s Magnetical Azi- 

muth, from the North or South'’part of the Meridian,being judicioufly 

confidered. | oe 


As for Example. | 


Suppofe the Infirument be rettified,as before is thewed,for an Obfer- 
vation in the Forenoon,and that the Index fhould cut ten degrees upon 
the Limb to the Northward of the Eaft,then is the Azimuth ofthe Sun 
80 degrees from the North part of the Meridian, . or elfe 100 degrees 
from the South part thereof. So likewife ifthe Index had cut 10 degrees 
to the Southwards of the Eaft, then would the Azimuth be 80 degrees 
from the South, and 100 fromthe Nerth part of the Meridian. | 

And herealfo obferve, That the Compaf{s ftanding in this Pofition, 
ard if the Azimuth of the Sun be lefs than 45-deg. from the South part 
of the Meridian,and you turn the Index toward the Sun,it will then cut 
off the divifions on the Limb, and there can be no ufe made thereof as 
itnow fiands. | : 

Therefore you muft turn the Inftrument juft one Quadrant,or quarter 
of the Compafs, (viz.) place the Center of the Index on the North or 

South point of the Chard according to the Sun’s pofition trom you, and 
then the edge thereof will cut the degree of the Sun’s Azimuth, from the 
Noth or South part of the Inftrument,as before. That which is faid as 
to the ufeofthe Azimuth Compafs, when the Sun ison the Eaft fide, 
the like is to be underttood with the fame reafon when heis on the’ 
Welt fide of the Meridian. | : | “9 

And alfo note, That the Obfervations of the Sun’s Azimuth are beft 
when the Sun is not near the Meridian, becaufe the motion of the Sun, 

-asto his Altitude, is more ealily ditcovered. pee: 


; rf To ake oh Amplitude by the Azimuth Compats. 


<< If the Amplitude be taken in the Morning at the rifing of the Sun, 

then you'muft turn the Center of the Index right over the Weft point 

of the Fly, and reétifie the Inftrument by the Lines within the Box, to 
fhe Lines‘on thé Pye 44,00 222807 seis | | 

Then looking through the fight,turn the Index towards the Sunjun- 

a fat = ne ee 
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or Southerly. 


But if you take the Amplitudein the afternoon, at the fetting of the 
Sun, then you muit turn the index over the Eaft point of the Fly, and 


proceed as before. 

Having tound the Magnetical Azimuth or Amplitude by the Com- 
pafs, find the Sun’s Azimuth by Problem 12. Chap. 7. and the Sun's 
Amplitude by Problem 8. Chap. 7. itd 
’ Then find the difference between the Sun’s Azimuth or Amplitude 


and the Magnetieal Azimuth or Amplitude,by fubtracting one from the | 


other. This Difference is the Variation of the Compafs. And to know 
whether the Variation be Eafterly or Wefierly, obferve thefe following 


Rules. sieet 
Rules for cafting the Vartation.. 
r.. By the Obfervation of the Azimuth. 
In the Forenoon... | 


1; Ifthe Angle of the Sun’s Azimuth (by Calculation) from the 
North part of the Meridian, be greater than the Magnetical Azimuth(by 
Qbf{irvation) then isthe Variation. Ealierly... Y, 

2. If the Angle of che Sun’s Azimuth,from the North part ofthe Mé- 
ridian,be lefs than the Magnetical, then is the Variation Wefterly. 

| : Inthe Afternoon.- | 


3. °If the Sun's Azimuth from the North part of the Meridian be 
greater than the Magnetical, then is the Variation Welterly. | 

4. Ifthe.Sun’s Azimuth, from the North part of the Meridian be lef - 
than the Magnetical, then is the Variation Fafterly. noe 

SM silt to aia rtiolt 91) mohsearlgild th Ash 

Suppofe on the fourth of Fune 1669, in the-forenoon,( the Sun’s De- — 
clination being 23° 22/ North, in the North Latitude of 51°32) IF fee. 
the Sun with my Azimuth Compafs, and find his Magnetical Azimuth 
to be 86° 04? from the North,being 25°.58/ above the Horizon 5 at the 
fame time the Sun’s'true Azimuth by: Calculation, is 84° 30% trom the 
North'part of the Meridian. ve The 


: 


> Meleviption of Che As. Comp. 43 
till you cut the Body of the Sun with the thread; at the fame time will 


the edge of the Index thew the degree of the Sun’s Magnetical Ampli- 
“tude, upon the Limb of the Inftrument, from th: Eaft,cither North. rly 


. 
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144 Rules for Calling the Mariation. 


The difference of thefe Azimuths ( which is the Variation) is or” 34%, 
' 1 demand which way the Compas varies ? e 5 a 
- Anfe. Wefterly becaufe that Obfervation being made in the fore- 
noon, and I find the Suns true Azimuth (from the North part of the 
Meridian) tobe lefs than the Magnetical, according to the fecond Rule - 


afore-going. 


- 


Example 2. 


Admit that in the afternoon, at the fame time that I find the Sun’s 
true Azimuth to be 102° ©0/, I find his Magnetical to be 96° 00 from 
the North. &. . 3 

The difference is 06’ 00’. I demand which way the Compafs va- 
rics ? . : eae 

Anfw. Welterly 3 becaule the Obfervation being made in the After- 
noon, I find the Sun’s Azimuth from the North, to be greater than the 
Magnetical, according to the third Rule. | 

Note, Thefe four Rules for cafting the Variation, by Obfervation of 
the Suns Azimuth, . are as well practifeable in Southas in North Lati- — 


tudes, the Sun’s Declination heing either Northerly or Southerly. 


2. By the Obfervation of the Amplitude. 
At Sun-Riling. | 
1. Ifthe Sun’s Amplitude be nearer to the North part of the Meridian 
than the Magnetical, then isthe Variation Welterly. , 
2.1 the Sun’s Amplitude be farther from the North part of the Me- 
tidian than the Magnetical, then is the Variation Eafterly. 


At Sun-S etting. 


_ yededian than the Magnetical, then is the Variation Eafterly. 


f: 
at 


'. © -® sidian than the Magnetical, then is the Variation Wefterly.  - 


/ : 


ee —* Example. | 
i Admit that by the Azimuth Compafsat Sun-fetting,t find the Mage 
anid | ae ; sitohy aed to ote nétical 


* 


4. Ifthe Sun’s Amplitude be farther from the North part of the Me- _ 


Belk, the Sun's Amplitude be nearer to the North part of the Meri- 7 
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——- Rules for Rewifping the Courte, ras. 
netical Amplitude to be 19 deg..co min. and the Sun’s true Amplitude 
to be 24 deg. oo min. from the Wett Northerly; Idemand which way 
the Compafs varies ? Mev: 

Anfw. Eafterly becaufe by an Obfervation at Sun-fetting,the Sun’s 


» Amplitude is nearer to the North than the magnetical, according to 
the third Rule. | 


Having by the former Rules, found the Quantity and Quality of the Vite 
tation, it yet remains there be fome directions for rectifying the Courfe, 


The manner that I fhall here fet down, is performed by a Compats- 
Chard (having degrees on the Limb) and a pair of Compaffes, which 
though it be Mechanical, yet it’s facileand demonfirative, ‘and in my 
Opinion exact enough for Nautical Ufes, howcver any one may ufe the — 
Pen if he pleafe. ‘ | } 

But before we deliver the Rule for Operation, it will not be amifs, 
for plainnefs fake, to give thefe Cautions. | 
_ «. That when a Man diretly beholds the North part of the Horizon, 


the Eaftis on the right hand, andthe Welt onthe left > and therefore 


when the North point of the Compafs (and confequently all the other 


_ points) vary from the true North or Meridian to the Eaftward,then the 


Variation is reckoned to the right hand 5 and for the fame re 
the Variation be Wefterly, it’s accounted to the left. 


2.° That in the Ufe of the Compafs-Chard,you mult always obferve, 
that you placethe Courfe, or Point on which you ficer, nghtfrom you. 


The Rule. 


afon, if 


Take the quantity of the Variation in degrees, from the Limb of the 


_ Chard, between the Compaffes, (the Chard lying before you, as is di- 


 aeGted) placing one foot in the Rumb or Courfe; if the Variation be 


Eafterly, turn the other foot towards the right handsbut if it be Wefter- 


dy, to the left: the number of degrees in which the point of the Compafs 


fiays, thews the true Courfe from the North or South, either Fafterly cx 
Wefterly, the Quantity and Quality of the Variation being allowed. 


As for Example. 


#. Let the magnetical Rumb, or Point of the Compafs, be North-- 


Eaft, and the Variation 10 degrees Eafterly, Idcemand the true Rumb? 
u 


aady 


The 


ane. 
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The.Chard lying asis direéted, take the extent of 10 degrees be-- = 
tween the Compaffes, and place it from the North-Eaft towards. the 
right hand, becanfe the Variation is Eafterly,that fhews the trac Courfe 
to the North-Eaft 55-degrees, or N.E. by E.a little Eafterly. 

2, Let the Courfe by the Compafs be. Welt and by.South (i. ¢.) Se 
W. 78.deg. 45 min. and the Variation 10 deg. Eafterly, as before,I de-- 
mand the true Rumb ? oY 

Take the Extent of ro degrees between your Gompaffts,and place it 
from W. by S. towards the right-hand; itfhews the true Rumb to 
be S, W. 88 deg. 45 min.or almoft Welt. . 

3. Let the magnetical Rumb be Weft, and the Variation 10 degrees- 
Eafterly, I demand the true Courfe? ; 

Take the extent of 10 degrees, as before, fet it off from the Weft: 
towards the righthand, it gives the true Rumb North-Weft 80 degrees. 
oo minutes, or almoft W.byN.  _ i 

4. Let the magnetical Rumb be N. Ns W. the Variation. 10 degrees: 
Wefterly, I demand the true Rumb? EE 

Take the extent of .10 degrees, place it from the N. N. W. towards. 
the left hand,becaufe the Variation Is Welterly, it gives the true Rumb - 
N. W.32 deg. 30. min...or almoft N. W. by N.. 

5 Let the Courfe,by the Compafs be Welt, the Variation 10 degrees - 
‘Wefterly, Idemand the true Courfe? | cop Halse 

Take the quantity of the Variation 10 degrees,place it fromthe Welt: 
towards the left hand,which fhews the true Rumb to §. W. 80 degrees, - 
or almoft W. by.5-. aR io shud ese le uoy seal 
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480s DE tHe Ming-Dial. 


Hig Tnftrument confilts chiefly of two Rings, ofely fitting within 
each other, anda Bridg. andis made either of Brafs or Silver. 
The outermoft Ring reprefénts the Meridian of the Place,and on the | 
forefide has one of its upper Quadranis divided into 90 degrees; like- ‘2 
wife. on the backfide a Semicircle is divided into the like number of de- 5 
grees from the Hole or Center in the Circumference 5. on the Convexity © -- 
of this Ring is htted a Nut( with a Wyre-Ring to it having a {mall,Line . 
dawn in the middle of it,to remove to any of the degreeson the forefide.. a 
The inner Ring (wher they are open at Right-Angles)reprefents the - 
=” 


Eguinodtial Circle, on the infide of which is. drawn’a Line in the very 


midit, and thereon are divided the Hours into halves and quarters, and: ; 7 ) 
are numbred with their proper Figures on the upper fide of this Ring. 4 
The Bridg reprefents the Axis of the World, in the middle whereof ; 


_there is cut along flit, on whofe edges, upon one fide, are placed the 
Days of the Month,on the other the Degrees.of the Sun’s Declination 3. 
upon the Bridg, is contrived a fliding Nut, which directs. a {mall Plate. 
moving within the flit 5. this Plate is crofled with a fine divifion, and: 
in the midft thereof isdrill’'d.a {mall hole. | 


To find the Hour of the Day. - Bie ee 


Wty 


Place thehole that isin the {mall Plateon the Bridg, ‘to the day of 
the Month,or the Sun’s Declination,and fet the Nut upon the Convexi- 
ty ofthe outer Ring, to the degrees of the places Latitude (whether: 
Northerly or Southerly.) on the forefide of the Ring 3. open the Rings: 
to Right-Angles,and then having your Inftrument on your Finger, turn. 7 
the upper end of the Bridg towards the elevated Pole,and place the flat: 
fide of the Bridg againft the Sun,that his Rays may the better.tranfpieree 
the little holes then turn the Inftxument to the Sun,untilthe Sun-beams: — 
(by the little hole) fall exactly upon the Line drawn on the infide of the: 4 
Equinodtial or inner Ring >. then is fhewn the hour.of the Day-exactly, 4 
according to the capacity of the Inftrument.. 5 coe ee | 

The dividing the degrees.of the Sun's. Declination on the Bridg of 
this Infirument (whiclr] purpofely omitted) is Geometrically defcribed 

by the worthy Mm Edvard Wright, in his Cerreition of Errors, whes — 
. oe ‘ t ky ; : 
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DE the Cariation-Compafs, 149 
‘think was the firft Contriver of this-Univerfal Dial, although differing 
from this-here difcourfed of. Pes 


To find the Sun’s Altitude. 


To perform this, you muft firft fet the Line in-the midft of the Nut;. 
upon the outer Ring, to the beginning of the degrees on the forefide 
of the fame, then puta Pin in the Center-hole, and hanging your Dial — 
upon your Finger, turn the edge of the outer Ring towards the Sun, fo 
as the fhadow of the Pin-may fallupon the divifions on the backfide 3 
the degrees cut by the fhadow is the Sun’s Altitude. 

Note, If you ufe the Ring-Dial in South Latitude,youmuft place the. 

_ hole in the fliding Plate on the Bridg, to the Sun’s- Declination, ufing; 
__~ the South Declination inftead of the North, and the contrary.. 


PSEC TeV. 
‘DF the Wariation-Compats. 


Ts Inftrument-derives itsname from its ufe in Navigation, becaufe. 
it finds the Variaton of the Compafs at any. time when the.Sun. 
fhines, immediately by. Infpection, without any Calculation. | 
This Compafs hatha Chard divided into 360 degrees, numbred from. 
the North and South with 10, 20, 30, @&c.. On the infide the Box is: — 
drawn four black Lines 3- over two of thefe Lines,on the outfide of the. 
_ Box,is fitted a ftrong Plate of Brafs with two Supporters 3. by whicha. 
_ Univerfal Ring-Dial is faftned tothe Compafs-Box 3. this Ring-Dial is» 
| the fame with the laft deferibed, only much larger, and with this dif-- 
ference, hat whereas in that,the «pper Quadrant was divided; in this, . 
the lower Quadrant is {0 divided, torectific it to the Laticude of the 
place, by a Tooth proceeding from the.Brafs Plate on whichit ftands,. 


= VariationCompas. : | 


— ms 
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To find the Variation by the Variation-Compafs. . ; 


Put the hole in the Bridg to the day of the Month in North Latitude, ' 
but to the Declination in South Latitude, ufing the North Dec'ination 
in ftead of the South,and the.contrary,and opening the Ringsat Right 
Angles, :bring the Latitude of the Place to the Tooth upon the Plate 3 . 
_ then turn the Compafs towards the Sun,until you find the hour ofthe e 
:Day, according.to the DireGions in the Ufe of the Ring-Dial, ie :: 


DOethe aviation Compafs, — wr 
caft your, Eye upon the North Point of the Needle,and if it concur with 
the black Line within the Box, there is no Variation 5 but ifit fwerve. 
to the Eaft-ward, the Variation:is Eaflerly 5 if to the Wettward, Weft-. 
erly; and the degrees on: the Chard cut by the:Black Line, thew the. 
quantity of the Variation. 


Example. : 


Suppofe that my -Compafs. being re@tified to the Latitude of the. 
Place, and fitted according todireGtions, I find the hour of the Day, 
and at the fame time I perceive the North Pointof the Needle to. | 
{werve from the Black Line 10 degrees towards the Eaft 3 Therefore 1. 
conclude the Compals varies 10 degrees Eafterly. . 
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Containing the Wie of thele Pntrunents, 


Lhe Crofs-Staff, the Quadrant, the: 

‘Plough: likewife bow to findthe Lati-. 
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Lhe Cie of the Crofs-Stak: 153. 
_. This Infirument is of fome antiquity in Navigation ,and iscommon- 
ly ufed at Sea,to take the Altitude of the Sunor Stars,which it performs _- 
with fufhcient exactnefs, efpecially if it be lefs than 60 degrees s but if 
it exceed 60, itis not focertain, by reafon of the length of the Crofs, 
and the finallnefs of the graduations on the Staff. 
The Staff is made ftreight,four-{quare,and commonly of Boxor Pear- 
tree, and graduated on the feveral Sides with degrees and minutes. 
__ The Croffes,ufually four,are commonly made of the fame Wood with. 
the Staff, ofa convenient breadth, and of length proportional tothe . 
_- Graduations, fitted to flide evenly upon the Staff, without jogging. ~ 
| On one fide of the Staff, the Graduations begin about three degrees, 
and proceeding towards the Center, or eye-end, encreafe by every ten 
_ minutes, to ten degrees;and this fide iscalled the ten-fide,and the Crof$ 
thereto belonging (the fhortelt of the four) theten-Crofs, whofe half- 
length (if rightly made,and the Staff truly divided) hall réach on this 
fide from 10°, unto 9° 12’, and his whole length from 10°, to 8° 31/5. 
fometimes the breadth of the thirry-Crofs fupplies the place of the ten- 
Crofs. | | Hae : 
On another fide of the Staff,the divifions begin at about ten degrees, 
and encreafe upward to 30 degrees 5 this is called the thirty-fide,and its 
— Crofs the thirty-Crofs, whofe half-length fhould reach on this fide from 
_. thirty degrees to 23 deg. 52 min. and the whole length from 30 deg.to 
19 degen 47M 5 le 7 
On another fide the Graduations begin about 20 deg.and encreafe to- 
ward the eye-end of the Staffto 60 deg. this is named the fixty-fide,and 
the Crofs peculiar to this Side is called the fixty-Crofs, whofe half 
length ought to reach on this fide from 60 deg. to 40 deg. 13 min.and ~ 
the whole length from 60 deg. to 30 deg. are OR Wate nen 3 
~ The remaining and fourth fide, hath the divifions beginning at 30°, 
and encreafing upwards to 90°,from thence it is named the ninety-lidc, 
and his Crofs (the longeft) thenincty-Crofs, whofe half-length muft 
reach from 90°, to 53° 07’, or from the Center of the Staff to 90 deg. 
and thewhole length from90” ta36. 52% =. 
> Sometimes the feveral Sides of the Staff are numbred_likewife. with 
their Complements to. 90” in fimall figures, viZat 90. flandsoo sagaing 
$0° 10°; at 70 fiands20°, and fo ofthe refi... si dase 
. The Ufe of thisis to take the Complement of the Altitude,or Zenith= 
diftance from the Staff without fubtraction. sash aitaie 
_ There are two ways principally for the graduating a Crofs-Staff, onc 
by:Geometrical Projection, the other by Arithmetical Calculation. : 
Sten eee Mae x | Twi 
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4 FChe Ue of the Crols-Htat. — 
Twill give you an Example of the latter, by which youmay divide-. 
any Staff, or at leaft b: able to examine one that isalready graduated. 


Example of the ficty- Croft. 
 Suppofe the length of the fixty-Crofs tobe 10} inches,and the half 


length § 4+ inches s I defire to, know the Diftance of §4° 30’, from the 


Center of the Staff proportional to this length of the Crofs. Take half: 


of 45 30%, thatis 22° 45! ‘ 


: The Proportion #, 
fe ae ieee G6: Avi. 
Ag the Tangent of 22° 45” Wei eg) ama: : 
Is to the half-length of the Crofs § +-« inchég —=—-- 0170759 = 
So is Radius oo oe 
‘Ro the diftance required 12. 16 inches + ++. 1.08 499 


ee eT 
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. This gives the diftance from the Center of the Staff to thé divifion;. 
teprcfenting 45° 30’ to be 1216 (or 72) inchés..- | . 
But ifyou do propofe to graduate a Staff, the more ready and expe 
dite way is todivide the half length of thé Crofs into 100 o¥ 1000 
equal parts, and taking only the Tangent Complement of half the Anis. 
gle required out of a Canon of natural Tangentss. givesthe diftance te-- 
quired. | Sebi % O Po eeR 
| Example. ey { 


Suppofe, as before, the half-length of the 60 Cro&, to 5; 7 inches, 
and it’s required to know the diftance from the Center, to 45° 307. 
_ The half length of the Crofs being divided into 1060 equal parts,(or. 
into as many as conveniency admits of.the reft fupputated by eftimation ) 
Wook into the Tables of natural Tangents,for the Tangent Complement. 
22. degrees 45 minutes (the halfof 4§ deg. 30 min.) and you will find: 
238472 5. then cutting of two figures towards thé right-hand, the re-_ * 
mainder 2384, fhewsthe number of equal parts(whereof the half-Crofs. 
contains 1000) which muft be taken, to fet off the diftance. from the. 
Center to 45° 30’, that is twice. the hal&lenpth of the Crofs, and 384, 
parts more:. hy : wey 
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“The like you may perform for any other degree, to every tenth or 
fifth minute, or lefs,according as the Staff will admit of the divifions } 
and as you.ee in the example of this Crof3,{0 the like may be performed 


for any Crofs of what length foever. 


ee aes Lhe Ue of the Crofs-Staff. 


- Totake a forward Obfervation of the Sun's Meridian- 
ue. aeter Altitude at Sea. rors 


| When youdo intend tomake the Meridian-Altitude at Sea in rete- 
rence to the obtaining. of the places Latitude, itis convenient, that you 
| be preparing your felf for your Obfervation,fome competent time before 
noon: and confider: what the Sun’s greatett Altitude may bethat‘day + 
accordingly to ufe thofe Croffes that may be moft fit for your purpofe. 
| As fuppofe the Meridian-Altitude for that day be judged to be 20 
degrees, then ule the thirty-fide of the Staff, and the thirty-Crofs; if 
~ you think ’twill be.30 degrees, then take the fixty-Crofss but if it be 
_eftimated.to exceed both, then the ninety-Crofs is moft proper for your 
AUfe. | ah : 
There is another Requifite fit to be underftood before you proceed to 
Obfervation, and that 1s how to place your fore-Staff to your Eye, to 
prevent an error mentioned by Mr. Wright in his Corrcétion of Errors,to 
avoid which, take thefe few hints. A 
_ Firft, Place the Center of. the Staff at A, to the out-fide of the 
“corner of your Eye, as. near.your Eye as conveniently you can, without 
. hindring your fight, letting the end reftupon your eye-bone, ‘refpect- 
» ings it were theeyes Center,and cafe the vifual Rays to concur with 
_the middle Parallelsdrawn on each fide of the Cro‘s-Staff, and then is. 
_ your Staff rightly placed for Obfervation: but becaufe this is fomewhat 
difficult plainly tobe defcribed, and perhaps that which is already faid 
may not be fo obvious to the Reader as I could with it, i will 
therefore give an eafie Demontiration, which may be verified by expe- 
“oFlENCC. i | 
Having firft of all fatisfied your felfin the truth of the Divifions’ on 


the Staff, and likewife of the exatt length, and half length of your 
€ | X 2 Crofles 
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156 © Khe Ale of the Crofs- Staff. 
-Croffes, then put on the fixty-Crofs, and place it to 30 degrees,on his 
_ proper fide, and alfo flipon the ninety-Crofs parallel with the former, 

and put that to 30 deg. likewife on his peculiar graduations; then bring 
the end of the Staff to the corner of your Eye (as is directed) and re- 
move it fomewhat higher or lower, until you fee each end of thetwo. 
Croffes at once exactly to concurand agree with the vifual lines, pro- 


ceeding from your Eyes that isthe place of your Staffin time of Obfer- __ 


vation, and may cafily be found by frequent trial. 


Having thus prepared for your Ob{ervation, and acquainted. your 


felf with the holding of your Inftrument, being upon the Deck, turn: 


your face towards the Sun, and place. your Staff to your eye, holding | 
the Crofs as upright as youcan, look atthe upper end of your Crofs, | 


as at C for the Sun, and at the lower at B for the Horizon: but 


if the Seaobfcure the Horizon from your. fight, then remove the CrofSa . 


little farther from your eye 3, but if on the contrary your fight do not ex- 


_ tend fo low asthe Horizon, but the Sky only appears in ftead thereof, 


-then move the Crofs a little nearer your Eye, until by the upper part 


thercof you fee the Center of the Sun, and by the lower the Horizon ex- 
aGily at the fame time 5. then look tipon the proper fide of the Staff (for 
- the Crofs youufe) the Sun’s prefent A]titude will be cut bythe fame 3. 
and this, if it were for one fingle Obfervation either of the Sun orany 
Star, were fufhicient. . | ost, 
But the Sun’s greateft Altitude being that-you are about to procure, 
_you muft therefore wait, making Obfcrvation as your judgment fhall: 
-dire&t you, until the Sun be upon the. Meridian, {till fliding the Crofs. 


“nearer your eye asthe Sun rifes, until you perceive him to be at thehigh-. - 


eft; for fo foonas the Sunis to the. Weftward of the Meridian, and 
falling, if you make Obfervation again, you will find the Sea to ob- 
fcure the Horizon from your fight, and’ then in no cafe remove 


_ your Crofs, but let it remain fixed, and finifh your Obfervation for that - 


feafon. | 


Then caft your eye upon that fide of the Staff belonging to the Crofs. — 


youufe, the degrees and minutes cut thereby, and numbred with larger 
figures ( decrcafing always from the Center of the Staff) gives.the Sun’s 


‘Meridional Altitude,and the fmall‘fhgures underneath.the Complement __ 


of the Altitude, or the Zenith-diltance.. 


In obferving forward by the Crofs-Staff, ’tis ufual te have a'piece of . 


xed Glafs to defend the fight from the lufire ofthe Sun in time of Obfer- 
YatlORe, 5 | 1a Ts toohaat « 


——-— 


se at 4 “< p . my a eee rk Be ing 2) ’ 
SE ye ne Bo ee ty eR ee Caer Te oa oe 


— Fa 


te i RAL Saas [ST would,, & 


fexvation will be this: 


— ELbe Ue of the Crots-sotate, 157 


of Brafs, and fo to be put upon the end of any of the Croffes as occa- 


~ fion requires. Thus much for a forward Obfervation. ] | 


After the fame manner you mutt obferve the Altitude of the Stars. 


"To make a backward Obfervatian of the Sun's Altitude 


by the Crofs-Staff. 


_» Thefe Qbfervations are frequent at Sea,efpecially with the Hollander 5 
And to perform this, youmuli havea Horizon-Vane.to fix upon the 
Center of your Staff, or elfe a fliding one, according to the Dutch 


- fafhion. 


Likewife there isa Shooof BrafS to fiton to the end of any of the 

Croffes, whofe ufe is the fame with the Horizon-Vane in the Quadrant.. 
Lwill briefly thew the Ufe of thefe Contrivances, 

-Havinga Staff thus fitted, place the Horizon Vane upon the. Center 


‘ or eye-end of the Staff; and put on.gCrofs fitteft for your purpofe, fx 
_ the Brafs Shoo at the lower end thereof, then turn your back to the Sun, 
~ and looking throughthe Sight (made by the Brafs Shoo) on the end 


of your Vane, elevate or deprefs.the end of your Staff, until the thadow. 


. made by the upper-end of the Crofs, fall upon theupper part of the 
. fight in the Horizon-Vane, then look through that fight for the Hori- 


zon: But ifthe Sea obfcure the Horizon from your fight, then remove 
your Crofs a little nearer tothe Horizon-Vane; but if on the contrary, 


your fight doth not extend fo lowas the Horizon,but the Sky only ap- 


pears in ftead thereof, then remove-the Crofs. further from the Horie 
zon-Vane, till you fee the fhadow fall upon its due place, and perceive 
the Horizon exactly at the fame time, then have youthe Sun’s prfent: 


Altitude. 


— Ifyou obferve for the Latitude, you muft reiterate your Obfervation. 


"as before 3 and when you perceive the Sun to be paft the Meridian, 
-defift s and concluding your Obfervation, account your degrees and. 


minutes, either of the Altitude, or. its Complement, as is. before. 
Hiown., oy . ngs " | 
Ifany defire to ufe the Staffin a backward Obfervation, after. the 


Dutch fafhion, the bett way is to have a Horizon-Vane to flide evenly 


upon the Staff, and then all the variety from the former manner. of Qb- 


~ Rlace: 


- (’ Twould,in my opinion,be better to have the GlaG fitted in a piece 


* * 
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453 «Lhe Mle ok the Crofs-Statk. 
. . Placeany of your Croffesthat youintend to ufe.upon the Center of 
the Staff, turning the Nut inward, then flide.on your Horizon-Vane 
“with the Nutinwards, and tixon the Brafs-Shoo to the lower end of 
-your Crofs then:proceed with your Obfervation, removing the Hori-' 
zon Vane as before you did the Crofs ; and the degrees and minutes cut 
by the edge of the Horizon-Vane, upor the fide peculiar to the Crofs 
you ufe, is the Sun's Altitude or Complement thereof, as you xéckon 

it in the greater or Ieffer Figures, 


There is a fecond contrivance of the Crols-Stafl, which in 
ome refpects 4 more conventent than the foriter, and 
is commonly ufed by our Country-men : 


By fome called the Jacob-Staf. 


F This fecond contrivance differs little from the former, the Staffbeing 

divided and figured after the fame order only inftead of the feveral Grof- 

-fes in that already defcribed, here is-ufe madeonly of one Crofs or 
Tranfum, and two Vanes‘liding thereon. ; 

- ‘This Tranfum is made four-{quare and fitted to flide upon the Staff 

, after the ufual manner; the one tide of this Tranfum is croffed with fix 

Br hort Lines, the two neareft-to each other are diftinguifhed with the 

- Figures 30, the next two with 60, theremoteft with 903 There isa 
Horizon-Vane fitted to this, much like that-of the Quadrant. . 


at The Ufe of thes Inftrument is briefly thus: 


‘The long Tranfum fupplies the place of the 30, 60, and 90 Croffes, - 
~ ‘by the help of the two Vanes fliding thereon. As fuppofe you had oc- 
afion,to make ufe of the thirty-Crofs, then place the Vanes-on the 

; ~ Tranfum to thedivifions under 30, and 30 on each fide of the Staff 
and then by removing your Tranfum.to and fro, you may.obferve your. 

- “Altitude by the edges of the two Vanes, after the fame.manner as-you 

--do with the thirty Crofs, onthe ordinary Crofs-Staff. And the fameis 

to be underftood of the reft of the-Croffess. fo that with this diftinction 

~‘Jait noted, thiscontrivance of the Crofs Staff is. as ufeful as any other 
inallrefpects and varieties whatfoever : Befides, you are not here 
aroubkd to fhift your Croffes, incafé your Altitude fhould be more then 
; " you 


You expec (which fometimeshappens) and may’ chance to be the oc- 
cafion of lofitig an Obfervation 3” but in this In'tiument the Croffes are 


fuddenly altered, only by removing the Vanes to yourrefpeCtive divi-- 


fions. ' 

Note, That you may place either. the upper or lower edge of the 
Vanes to the Linesonthe Tranfum, as you find moft convenient, pro- 
vided only that you obferve by the fame edges, | 


Ew WN seer FL 
The Defcription andtlfe of the 
Quadrant. 


¥F HI § Quadrant is of a very commodious Form and Contrivance, 
being at prefent the beft approved, and moft general Inftrument 
_ thatis in ufe for Obferving the Sun’s Meridian-Alfitude at Sea.. 


The Parts of this Infirument, are principally three Vanes, and two. 
Arches, which Arches together contain 90. degrees, and give it there-- 
fore the Denomination of a Quadrant... Sete | 


8 
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160 ‘Che Defcription of the Muadzant. 
~The Figure of the 


Sw. 


wadrant, and manner of Obfervation. 


* 


. Of thethree Vanes, That which intime of Obfervation refpects the 
‘Horizon in this annexed Figure reprefented by A,jis called the Horizon- 
Vane; that which gives the fhadow, noted by B,is named the fhadow- 

Vanes and that through which you are to look for both fhadow.and 

Horizon, diftinguifhed with C, isealled the fight-Vane. : 


Lhe Delcription of the Quadrant, 161. 
Of the Arches, The leffer, noted with de, is named the fixty-Arch 
becaufe it ufually contains but fixty degrees; it isofa {mall Radius, ad- 
‘vifedly-f0 contrived, for the: more apt placing of the Vane B thereon, 
that the fhadow thereof falling upon the Horizon-Vane A, at this fhort 
‘diftance, might become the ftronger, and the more perfpicuous tothe 
. eyeof the Obferver. . | 
This Arch is commonly divided but to évery degree, and numbred 
from the upper end of the Arch downwards tothe Line of Partition . 
(which is a Line drawn on the middle of the upper Leg of the Quadrant 
between the two-Arches) with 5,10, 15;@c. And thisis the Coma 
plement of the Altitude: {ometimes this-Arch is figured with the Alti- 
tude,from the Line of partition.upwards towards the higher end of the 
Arch, with 5, 10, 15, &c. to6o: but this is not frequently ufed. 
The greater Arch,here denoted by the Letters fg, is called the thirty. 
Arch; this Arch is of a large Radius, the better tobe divided and fub- 
divided into degrees and minutes, the Limb whereof is of a-competent 
‘breadth, and thereon are ufually defcribed feveral concentrick Circles, 
interfected with Diagonal Lines, for the more facile and exact dividing 
the degrees into every tenth, fifth; (and fometime every {econd) mi- 
nute 5 and hereby the fubdivifions are confpicuous, and may readily be 
computed’by the Obferver, = ¥3 3 : 
But becaufe poffibly, this manner of divifion ‘May not.be underftood 
by every one that has occafion for this Inftrument,for their fakes there= _ 
fore I have annexed this folowing Figure. : 


ee 


*- 


162 The Deteription of the Muadzant, - 


Fhe Figure of part of the eArch, 


This Figure is part of thé Limb of this Arch, as ‘tis ufually draw 
upon the Limb. of the Quadrant,cach degree being fubdivided into five 
- minutes: upon the plain of this Arch are deferibed fix Concenttick 
Circles,.and are noted:with the figures 1,2,3, 45 9,6. And-1t theLi- 
mits of each degree are drawn two Diagonals interfecting thefeCircless 
and thofe Diagonals divide each degree into two parts,viz. into 30M. 
~ and.the.Concentrick Circles fubdivide each of thefe Diagonals, repre- ~ 
fenting 30 minutes, into fix-other parts, being five minutes apiece >~ 
therefore the-firft interfeCtion at 5, isfive minutes 5 the fecond at 10, !§ 
ten minutes; the third-at 15, is fifteen minutes 3 the fourth at 20, 1S~ 
twenty minutes; the-fifth at 25, istwenty five minutes’ the Gxth at 
30, isthirty minutes. The firftagain at 35,.1s 35 minutes; the fecond - 
at, 40, 40.minutes 3 at 45, is 45 minutes at 50,is 50 minutes; at 554 
is.55 minutes; and at 60, 60 minutes, or 1 degree: And the like is to- 
be underftood of the refi, always as they afcend, -encreafing 5 minut¢s- 
And take this for a general Rule, fir count how many Concentrick.. . 
Circles there.are, which are ufually fix (and are tobe computed asishere = 
fhown and noted by the figures at the end of this Scheme) then feehow. 
many Diagonal Lines are.drawn within the extent of each degree,which — 
are commonly.two, asin this Figure. ({ometimes for the more Curious, 
there are.tive drawa within. this Limit, then-multiply the number of  ” 
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-Concentrick Circles, by the number of Diagonals in one degree, and by 


_ ‘the Produ divide 60 (the minutés in a degree) the Quotient thal]. 


give you the number of minites, that each interfeCtion encreafes by, 
and is more than the precedent.As {uppofe the Concentrick Circles to be 


(as ufually) fix, theDiagonals in each degree (which is rare) five ;. 
then multiply fix by five,the product is 30, by which if you divide 60, 


the Quotientis 2-5 which fhews that the InterfeGtions encreafe by two 

_ minutes, the firft reprefenting 2 minutes, and‘fo 4, 6, 8, minutes, gc. 

. to 5% and 6ominutes, or 1 degree 3 and then 1 deg. 2 min. 1 deg. 4 
min. 1 deg. 6 min. @e. and the like is to be underftood of the reft. 


| The Ufe of the Onadrant. 


_. his Infirament is eldom-ufed upon any other occafion than to ob- 
ferve the Sun’s Metidian-Altitude, which to perform, we will briefly 
defcribe. | | | 


Firft, put the Horizon-Vane on the end of the Quadrant at A, and 
then the ‘fipht-Vane upon the thirty-Arch in the precedent Figuré. 
And lafily, The upper edge of the fhadow-Vane upon the fixty-Arch to 

-acertain number of degrees moft proper for-your prefent Obfervation:s 
“which readily to perform, take this Caution. |. wage 

-Confider what will be the Complement of the Meridian-Altitude 

-that day, then place the fhadow-Vane fo, that the degrees cut bythe 

upper edge of the Vane, bealways lefs by 10 or -15 deg. than you judg 
the Complement of the Sun’s Meridian-Altitude will be that dayin the 

place of Obfervation. — i 

For inftance, Suppofe that the greateft Altitude of the Sun, for the 
‘time,in the place of Obfervation,be eftimated to:be 45 deg.:the Compl. 
is 45 deg. then:place the fhadow-Vane at 30 or 35. degrees, which are 
proper for your prefent Obfervation. 

Having thus prepared your Inftrument,& being ready upon the Deck, 
turn your back towards the Sun, and holding the Quadrant as upright 
as you can, place the fight-Vane to your eye, and looking through the 
Sight, being the fhadow of the upper edge of the Shade-Vane, to fall up- 
on the upper part of the flit, oropen fight in the Horizon-Vane, and at 
the fame time look through the faid flit for the Horizon 5 and if the Sea 
obfcure the Horizon from your fight, then flide your fight-Vane alittle 
lower down towards f, but if onthe contrary your fight doth not ex- 
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“The We of the Duaniant? 165. 


2 | ‘tend 


164, BHEbhe Ale of the Quadrant, 
tend, fo low as the Horizon, but-if the Sky only prefents it felf-.to your: 
eye, then remove your fight-Vane alittle higher towards g, then make, 
Obfervation again, continuing to move your fight-Vane higher or low-.. 
er according to thefe directions, until looking through the fight-Vane, 
the fhadow fall upon his due place, and that at the fame time youex-. 
actly fee the Horizon through the fight:in the Horizon-Vane, then have. 
you the Sun’s prefent Altitude: but. it being the, Meridian. or. greateft . 
Altitude that you are toobferve, you muft therefore continue,to. make. 
Obfervationsas often as you fhall think fit,(but efpecially you are to tend. - 
your Obfervation when you perceive the Sun almoft upon the Meridian). 
until the Sun be to the Weltward of the Meridian, and is leffening his | 
Altitude; for then if you make Obfervation, the Sky willbe feen,and 
not the Horizon 3 and in this cafe you muft not alter-your Vanes, but — . 
letting them ftand,conclude your Obfervation for that feafon: then caft - | 
your cye upon the thirty-Arch, andfee how manydegreesand minutes Ss 
arécut by the infide of.the fight-Vane, and theretoadd the-degrees'at = 
the upper edge of your fhadow-Vane, the Sumis the Complement. of : 
the Altitude, orthe Sun’s diftance fromthe Zenith. - ) 

Note, ‘The {mall.Arch in fome Quadrants contains.7o.degrees, and - 
the greater 20 degrees, whofe fum is 90... Thefe Arches are numbred’: 
and divided like the formers and if that be well underftood, this will. 
- not feem obfcure, and therefore it is .needlefs to fay any more of this. 
Alteration. : ' 

The manner of working your Obfervations of the Meridian-Altitude — 
ofthe Sun, taken by this Inftrument, fhall be largely fhewn in the. gen 
néxal Rules for that purpofe. , : . : 


* 
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lads atieateo BG... Ula. 
Ebe Defcription and Ue of the plough, . 
The Delcription of the Plough. 


T HIS Inftrument wasantiently in ufe amongft Mariners, although: 
at this day it is not fo commonly ufed as formerly 5 it confifls of 
a Staff having a fmall Arch, and three Vanes. . 


The Figure of the Plough. 


_ The Staff is about two foot and a half long,or thtee foot at the moft; :- 
at.the Center-end of which is erected a {mall Arch,that is divided into: -. 
85 degrees 3 on the fide of the Staffare {et off the Graduations proper > 

tothe Plough, beginning atfive-or fix degrees, and encreafing to ten 
degrees towards- the-Arch, every. degree being divided into fingle’- 
minutes.- ef OW O05 | 
_ The Vanes are an Horizon-Vaneas A,and a Shadow-Vane,as B, (to be < 
-ufed asin the Quadrant and a Sight-V ane moving upon theStaff,as at hs . 
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66. The Ule of the plough. 
The Ufe of the Plough. 


“This Inftrument is contrived fora backward Obfervation of the Sun's 
Altitude after the manner of the Quadrants therefore fit on your Hori- 
zon-Vane,and place the (hadow-Vane to a certain number of degrees,fo 
that they may not exceed the Sun’s greatelt Altitude like to be at the time 
ot Obfervation, but bealways fomewhat lefs, «yet not fo much lefs as 
that the difference be above 1 o degrees, for in both thefe cafes the divifi- 
ons on the Staff prove ufclefssthen put the fight-Vane upon the Staff,and 


bring the fhade of the upper part of the fhadow-Vane,to the upper part 
of the flit in the Horizon-Vane,and look for the Horizon 3 but if initead 
‘thereof you {ce all Water, then remove the fight-Vane towards the 
Arch 3. but ifon the contrary you fee all Sky,and no Water, then move 
the Vane towards the beginning of the divifions ; and'this you mutt re- 
iterate,till the fhadow falling upon this true place, you fee the Horizon 
axadtly by the flit in the Horizon-Vane, at the fame time you have the 
‘Sun’s prefent Altitudes and if it be an Obfervation for the Latitude,then 
‘this laft work mutt be repeated as oftenas you think fit, as in theufe of 
the foregoing Inftrument is already declared. The fum of the degrees 
_on the Archand on the Staff, is the Sun’s Meridian-Altitude.* 
Sometimes upon the fpare fides of the Staff belonging to the Plough, 
-aye divided the degrees and. minutes proper to the Crofs-Staff ; and 
three Vanesor Croffes are accordingly. fitted, whofe ufe is in-allrefpects 
the fame with the Crofe-Staff, placing the end of the Plough where:the 
’. Arch ftands to your eye, and putting the Vanes (laft defcribed) onto : 
the Staff (crofs-ways to the Arch) and turn the faid Arch from your 
eye, that it may not hinder your Obfervation. What elfe might be faid © 
-tothe Ufe of the Plough thus fitted, is already declared in the ufe of the 
Crofs-Statf | 
Thereis yet a further improvement of the Plough,whereby itis con- 
-trived to. fupply the place of two other Inftruments,befide its own par-  « _ 
ticular ufe, viz: the Crofs- Staff and the Quadrant, without inconveni- 
ence or incumbrances|.. Uso s | ri tlotidw io t y 


To accomplith this,. there 1s.a long Tranfam,* E F:D, , four-{quare, } 
fitted té flide upon the Staff of the Plough.>, upon the out-fide ‘of this: 
Tranfumi, are drawn feven crofs.Lines, fix of which are noted withthe, 
figurcs 30,60, and 90, and one with the word Vanes upontheJongers 
(which is the lower),past of this Tranfurvare draw n {everal diviions, q 
_numbred with (59-9) Co and proceeding t0:20; degrees upwards; — 
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towards the Staff 5 likewife there is a fight-Vane,as E.(like that of the 
Quadrant) fitted toflide upon this Tranfum 3 the fpare fides of the 
Staff are divided into degrees and minutes,-after the manner -of the - 
Crofs-Staff.. The tfe-briefly follows. | | 


1. Tone itasaPlough. 
Place the Horizon and Shadow-Vane as before, then fliding on the - 
Long Tranfim,with the Nut inward,towards the Arch,place the fight - 
Vane D, tothe Line under the word Vane on the {aid Tranfum, and. 
then the ufe. of it is the fame with the Plough formerly defcribed, . 


2. To ufe it asa Quadrant. . bet 


The Horizon and Shadow-Vane, ftanding as before;and likewife the © 
Jong Tranfum with the Nut inward,placethe faid Tranfum to the letter « 
Q(on the fide whereon the Graduations of the Plough ftand )then bring. . 
the fight-Vane to your Eye,and remove the fame higher or lower upon 
the Tranfum, until the fhadow falling upon the upper part of the open * 

‘Sight in the Horizon-Vane,you fee the Horizon at the fame time; then - * 
have you the Altitude, which is thus to be computed upon this Infiru- - 
‘ment .5 Caft your eye upon the Tranfum,fee what degrees and minutes © 
are cut by the fight-Vane,- to which add the degrees at the upper edge 
of the fhadow-Vane, (ufing thofe divifions hgured with §, 10, @c. at » 
the upper end of the Arch,to 85-at the lower end) the fum is the Com-..- 
plement of the Altitude, or the Sun’s diftance from the Zenith. | 


(ge. Tone it as a Jacob’s-Scaff. . 


The Tranfum being on the Staff with the Nut inwards, remove the « 
fhadow- Vane,and place it on the upper part of the Tranfum on the out 
fide, as the fight-Vane ftands 5 takeoff the Horizon-Vane, place that 
end to your eye, turning the Arch downwards. (which Arch does ailit : 
you in the holding.your Inftrument, and not atall hinder your Ob{er- 
vation) and then the ufe hereof is the fame with the’ Facob’s-Staff'al- 
ready deferibed. . The working your Obf{ervations fhall be fhewninthe — - 
gencral Rules... . alt 
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Rules ‘for finding the Latitude of the Place, by Ob- 
_fervations of the San’s Meridian- Altitude,or 
~ Zenith-Difance, by help of the Table 
of the Sun's Declination. 


“Ty Ecaufe °tis common to work the Obfervations of the Sun, taken by 
“BD the Quadrant, and other Inftruments (now in ufe) bythe Com- 
- plement of the Meridian- Altitude,or the Sun's diftance from the Zenith, - 
A thall therefore give Rules, illuftrated with Examples, for that purpofe. 


, | ‘> Rule te 


“Jf the Sun come to the Meridian of the South,and have South-Decli- 

- _mation,fubtraé the Declination from the Cofh plement of the Meridian- 
Altitude, theremainder is the Latitude of the place of Cbiervation 
Northerly: but if the Declination exceed the Zenith-diftance,then fub- 
traé& the Zenith-diftance from the Declination, the remainder is the La- 
titude Southerly. , ‘ghnawor 44 q 


“Example Paes 4 teh : | | q 


Admit-you are at Sea, and the Sun being upon the Meridian in'the 
. “South, is 37 deg. 30 min. diftant from the -Zenith, ‘and at the fame 
~time hath 12 deg. oo min. South-Declination; I demand the Latitude 

_ of the place? | are OE 


“Complement of the Meridian-Altitude — 
“fhe Sun’s Declination, South; fubtraat — 


haat 
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‘The“Latitude of the place, -25 30 North. 7 
| ne Example, 


‘Rules — of Dblerbations, 159 
| Example 2, 


- dmit¢ ‘being at Sea)the Sun being on the South part of the Meridi- 
an,is 10 degrees diftant from the Zenith,and the Declination 20 degrees 
30 minutes South; I star the Latitude of the place? 


The Operation, 


The Sun’ s Declination - 


20° 30! 


_ The Diftance from the oe fubtrad -10 GO 


“The Basientle pete he eee A 30 South. 
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oe the sae aecthag Mekidian't int nce Sout: ahidbhavd, North De- 
clination, then add the Declination to the Zenithidiftanee,: the Sumis 
the Latitude Northerly, | | vA 


ai ai! 


= Oi _ Example | 


Admit a Ship at Sea, aid the socks dine ake Scnth ne of the Meridian 
is 30 degrees, 30 minutes from the Zenith, and Whe seen tem is 15 
deg. 30min. Norths I demand: the Latitude > 


The Operation, 


The Cottiplement ofthe Altitude ot Zenith-diftance i is 3° 3 of. 
~The Declination‘addéd 22202 


ae 


The Latitude 


wae Whee 
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ifthe Salnaie the wherhaiashs in the North; and bares North Declina~’ 
tion,then fubtraG@ the Co-Altitude or Zenith-diftance from the Declina= 
‘tion, the remainder is the Latitude Northerly 3 But ifthe Co-Altitude 


exceeds the Declination, then fubtraG the Declination therefrom, the 
remainder i is the Latitude Southerly. 
on Z 


Example. 


iro taules faz working of Dolerbations: 
Example t. a 


-  Suppofe the Declination were 20 N rth; andthe, ConAltitude Ar2* 

30%, the Sun beingapon the Meridian. tn.the North! » I.demand.; the 

Latitude? ‘* oerlqarli to sbatiigt or busmab tl eoquoe’ esiiding Of 

The Operation. 4 

The Sun’s Declination North -—- ~~ 20°00! 

‘or: The-Co-Altitude fubtradt estrerr gt te 30} 
(00. O1 -———— Beridul Hie of) mort soushreror 

_... "Fhe Latitude of the Place -———-——-07 30 North. . 
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Example 2. 


Suppofe the Sun’s Declination to be as before,20 deg. North,and that~ 
being vipori “he Meridian tothe Noxth-wardssis Co, Altitude is 4odeg. 
ry ‘niins WP demaridl the Latitude ¢: noleailood ad) bbs aos ~aobsadb 

dodo sbamind ods 
The Operation. 
E “hy + St AY Be | 
The Co-Altitude of the Sun is ——- 40°15? 
nsibiii’ capi Declination North, fubtraet n- r7—720 OR i sinbs 


. * ee) % & . ‘ ? * " “ 
Sy Ot ft? is hale a oye f t ay ev- ee rg La a we + Poe's ey ey ts ee ee ek ae 
@ i CL NULENNOI VET vis it as OT (onevOHINTOT Ie i 


The Latitude a er 20.15 South 


wae Ral & \te ‘i Xx 


1fthaSuAcbe upon théMeridian in'the North;-and hath South Dech- 
nation, theradd. the-Declination tothe CosAltitude; : the Sum is the 
Latitude Southerly. mths ¢ | 
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Example. 
Admit the Sun’s Declination were 16 deg. 45 min. South, and the 
Eo-Altitude:29 degrees 45 minutes's Edemand theiLatitude.® 01) | 
wsAitootl aia BION codslith=dee8 to Sin sobridis} 3s IOs 
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Biles For working of Dvtervacions, 


i? act ni ee hive Operations: od adi .lirol4 ‘s+ 
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Li ‘The Declination of the Sun South ost FP As! | 
_ Whe Co-Altitude add ——-—__.__._.29 45 
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Rig rod orishtele Salo Fads ¥ iM 
‘Tf the Sun have noDeclination, then the Complement of ‘the Alti- 
‘tude is the Latitude,of:the Place 5, andifthe Sun be on the, Meridian in 

~ the South, your Latitude, is Northerly, -if-in. the- North). Southerly. 
This needs. no Gramplers colts ods i aSsensiarno® arly sida 
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- Te the Sun be in theZenith (7. e.),.90 degrees, above the. Horizon, 
then the Declination either Northerly or Southerly, is, che-L atitude of 
the Place..- ;This likewifenceds no Alluftrations».. 5) s¢..-4: ¢5..1 
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_ If you be within the Artick or Antartick Circles, and obferve the Sun 

upon the Meridian under,the Pole,. then..add.the Sun’s Declination to 

the Complement of the Altitude? and fubtra® the fim oni18oide. 
‘grees, theremainder is the Elevation of the Pole. 


If your Inftrument wherewith you obferve, give only the Meridian- 
Altitude, (as the Plough, oxfome other) then fubtra@ that Altitude 
from go degrees, the Refidue is the Zenith-diftance, or Co-Altitude of 
the Sun, and the Operation is the fame, as in the precedent Examples. 


For the'Starr. 


What hath here been delivered in thefe Rules concerning the Sun’s 
being upon the Meridian, the fame is to be undexftood of any Star, whofe 
Declinationisknown. - For 


We rs Hoagie. one 8 8 Adie 


172 Bules for working of Dbferbations. 
* Admit you fhould obferve the bright Star Aréiurus, whofe Declination. = 
ig 21° 19 North, when he is apon the Meridian in the South,and find. | 
his Altitude to be 65°25’, the Compl. thereof is 24° 35’, the diftance 
from the Zenith- (or Co-Altitude); then pr aa% 14, to 24° 3'5%5. 
the fum 45° 54’, the Latitude Northerly, according to the fecond Rule: 
afore-going. ~~. | MME | 
But if youobferve by any of the Stars near othe North-Pole, whofe. 
Polar-diftance is fet down in the Tables.of Declination, and if they be 
on the Meridian under the Pole; add the Complement of their Declina- 
tion, or Polar-diftance, to the Meridian Altitude found,the Sum is the: 
Latitude Northerly. 1 ange OMA EAM | 
» Bat Secondly, Ifyou obferve any Star that is upon the” Meridian in 
the} orth above the Pole,then from the Meridian-Altitude of that Star 
fabtra& the Complement of the Declination, or Polar-diftance,thé re- 
mainder is the Latitude Northerly: But if the Complement of the Stars: - 
Declination cannot be {ubtraGted from his Meridian. Altitude, the re- 
‘mainder is the Latitude Southerly. | the fame may be underftood of 
Herel thought it neceflary to- mention fomething of the Crofiers, 
hat areof goodulein the Southern Navigati- 
fe they do fomewhat refemble the form of 
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he Figure of the Conftllati 
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Packs Foot 
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The Star at C, is the Principal Star for Obfervation,calléd the Cocks- 
Foot, whofe Declination is 60 degrees Southerly,accorging to the opi 


nie. 
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-. EVe Delcription of the Modurnal, 173 
on of Mr, Wright in his Correction of Errors, But the prcfent Declination’. 
of this Star, according to the judgment of fome of our ableft Naviga- 
tors, is 61 deg.1§ min. Southerly, and fo the Complement of the De- 
clination or Polar-diltance, is 28’ deg, 45min. By this Polar-diftance _ 
and the Meridian-Altitude ot this Star,when he is either above, or be- 
low the Pole, you may find the Latitude of the place, by the Rules of: 
the Stars lat? mentioned. wl | , 3 | 
_ To know when the Star is fit for Obfervation, hold up athread and - 
Plummet and when the thread cuts the Star at A, and that at C borh 


at thefametime, then is the Cocks-Foot upon the Meridian, and ft to 
be obferved.. : eh fi 


A Sect Ve . 
he Deleription and Wie of the Morcurnal. 


Ps Inftrument confifts of three parts... ; 
_ Pirft, The broadeft and greateft,which we may call the unmove- 
able part, which hatha handle.to hold it by in time of Obfervation. 


Secondly, The firkt moveable, or middle part... - 


Thirdly, The long Index that is to turn to the pofition of thofe Stars 
for which they are made, vids the Guards of the little or great Bear. 


The fore-fide of the firft or unmoveable part, hath the Limb or out-- 
ward Circle divided into twelve months, and each month fubdivided 
into its refpective days, and are counted towards the left-hand, and 

‘marked with their names, or the firft letter.thereofjas F for Fanwary, F 
for Febrary, M tor March, &c. And upon fome of themthere are two 
other Circles, the outermoft of which is divided into 24 equal parts or. 
hours;.and the other into.29 parts and a halfor daysof che Moon’s Age, 
by whichthe Moon's Southing may be known by infpection,and there- 

_ by a computation of the Tides. . : 2 | 
Of thefe Noéturnals there are two forts,one for the Guards of the lit-- 
tle, the other for the Guardsof the great Bear, or Charles's Wain, com-- 


monly: 


i74 Se Defcription of the Nocturnal, 
monly called the two Pointers. Now to know for which of thefe Cone: 
ficllations any Nocturnal is made : Youmay obferve, that the Noctur- 
nals that are tor the Guards of the great Bear,have the. 17°" of February 
onthe tops and if it be for the Guardsof the little Bear, then you will 
tind the 21 of April there. “The back-fide of this partis divided into 
the 32 Points of the Compa{s, which are to fhew the bearing of the 
Guards, thereby to know what Declination the North Star hath upon. 
any point of the Compafs, Ae) aa 3 y's : 

Tréfecond and moveable part;hath a Tooth proceeding from it,with 
the edge continued in a right Line froni the Center,which isto be turn- 
ed to the day of the Monthat pleafure ; and on the Superticies thereof, . 
is a Circle divided into 24 equal parts, or hours, which when the faid 
Tooth is fet to the day of the Month,-and the Index turned to the po- 
fition of the Guards, the freight fide of the Index will. fhew the hour 
of the Night upon the faid Circle. | 

The third and upper moveable part is called the Index, having one 
fide thereof proceeding from the Center, which is to be turned to the 
Guards in time of Obfervation 5 and through all thefé pieces in the Cen- 
ter of the Inflrument is a hole,through which you are to fee the North- 
Star, and at che fame time the Index to be turned to the Guards. — 


leavens, for which the No€turnals aremade. | 
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Above the Pole. | The North Star is under the Pole. Above the Pole” 
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The North Star is The Porth ae 
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"The manner of holding the Noéturnal in time of 
Obfervation. 


‘Take the handle in your hand, with the fore-fide towards you hold- 
‘ing of it upright in your hand, (which youmay difcern by the tip that 
is on the very top of the Nocturnal); then looking through the hole 
in the Center tothe North-Star, you muit turn the upper edge of the 
Index (which cometh from the Center) tothe Guards; this being un= 
derfiood, you may now proceed'to the {everal Ufes thereof. 


To find the hour of the Night by the North-Star, and the 
Guards either of the little or great Bear, and upon what 
Point of the Compa/s they are. | 


To perform this, you muft firft fet the Index of the fecond moveable 
‘part to the day of the month (then if it will not ftay of it felfyou mukt 
fiay it‘with your Thumb) holding of it asyou are before directed 5 find. 
the North-Star through the hole,and turn the Index to the Guards,and 
then upon the fecond moveable part,the edge of the Index fhall cut the 
hour of the Nights at the fame time you will find on the back-fide what 
Point of the Compafs the Guards are upon, fo that you may know alfo 

what Declination the North-Star hathat that time, either above or 


under the Pole. : | 


i edo find the time of the Moon's coming to South any day o; 


her Age, and alfo the tyne of Eligh-Water that 


Firft,Find the Moon’s Age on the-moveable part,and right againft it, - 
an the Circle of Hours, you will hind the time of the Moon’s Southing, 


Example. | 


é 


Suppofe the Moon were cight days old, I demand the time of her 
coming to South ? | “ 


mia 3  There- 


a 7  xbe at eof the Morturnat: 


Therefore look for 8 on the Circle of her Age,and right againft it you 
will find in the hour-Ciréle, almott half'an hour-patt fix of the Clock in 
the Evening (becaufe that always: between the Change and the Full.fhe 
cometh to South in the Evening, but after the Full fhe cometh to South. 
in the Morning) So having found the Moons Southing,if youadd there- 

to the hour of the flowing at any place, it will: thew youthe time of: 
. High-Water that day, 
Example. | 


Suppofe hat Here ‘at Landon the Moon being 8 days old, I find by the. 
Nocturnal, that the Moon cometh to South at almoft hal ian hour paft 
Gx of the Clock 5. to which Iadd three hours,the time of High-Water: 
at. the Full and Change,which makes-9 of the Clock and aimoft halfan~ 
hour paft, the time of High-Water at London-Bridge that day ofthe. 
Moon's Ages. 

And if thofe Numbers being added together. fhould exceed 12, that 
12 mutt be fubtracted fromit, and that will be the time of Full- Sea. 

As fuppofe the Moon fhould be 13 days old, at which time I find by. 
_ the Nodturnal, that the Moon cometh to South at 10 of the Clock,and< 


almoft half an hours. unto which if you add 3, it maketh 13 hours and ~ 
a half; from which if youtake. 12, there remains 1 of the Clock and - 
almoft halt an hour 5 > the time ee High: Water. 


CHAP.’X, 


Containing the Ale of the DlaineScate; 
Ounter’s Stale, Sinical Quananc, 
piain Chart, Dercator’s Chart, of both 
Globes, of the Puclinatozp jReedle; and 
libeibile the fecret weopertics ot che 

Load-Stone, — Meshsce 3 


i ee. 
The Defcription and tfe of the : 
Plain-Scale, 


i 4 HE ule of this Inftrument is facile and delightful, and ferves 
| Bee the illuftration of Problems in Navigation and Afironomy.. 


The Lines on a Plain-Scale 


sare ufually a Line of equal Parts, 

_ Chords, Rhombs, and Longitude ; but on this here defcribed,are like- 

_ wife a Line of Natural Sines, ‘Tangentsand Sceants,. ! 
ude : _ Fig. 25. 


We fhall here infert the ProjeCtion of thefe Lines, on th 
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Tye Plain Scale, 
- The Line of Rhombs. i 4 
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The Projettin of the Line of ‘Rhombs.. 


For the dividing of the Line of Rhombs, firft draw the Line AE B, f 
and upon the Point C defcribe the Semicircle ADB, and divide the. =~ 
Quadrant A Dinto 8 equal parts; which being done,fet one foot of your: 


Compaffes in thePoint A,and with the other foot extend to each of thofe . | 
divifions,and transfer thofe extents unto the Line A CB, whith willdi-. a 
vide the {aid Line into 8 unequal parts,which will be a Line of Rhombs,. 
and to be numbred with 1, 2,3, 4, @c. unto 8 3 and {fo the Halves and,.: 


quarter Points of the Compafs are to be inferted... 


The Line of Longitude. 


LheLineof Longitude, — xr 
The Demonftration of the Line of, Longitude. 

Firft draw the Quadrant C A B,and divide the fideC A into 60 equal 
parts; then through each of thofe equal parts, draw Lines Parallel tothe 
fide A B.until they touch the Quadrant CB; which being-done.{et one 
foot of your Compaffés in the point C,. and extend the other foot unto | 
each refpective Point of Interfection in the Quadrant CB 3 andthen - 
tran{fer them to the Line C D (which is to be the diftance between C 


andB, or the Chord of 90 degrees 3) fo fhall thofe InterfeGtions divide 
the Line C D into.60 unequal parts,which iscalled the Lineof Longitude. 


The Line of Verfed Sines, - 


Gee 
The Line of Right Sines. | | 
The demonftratiom of the Line of Sines is thus to be.performed 3; Firft 
draw the Line AC B,and upon C defcribe a Semicircle, and one of the: 
Quadrants divide into 90 deg, as the Quadrant AD C3; then draw a+ - 
Line through each tenth degree of the Quadrant parallel to tw2° Line 
A CB it willdivide the Line.D € into 90 unequal parts,which will bea 
Line cf Natural Sines,and to be nunbred from € towards D, with ro, - 
20, 30, Oc. unto 90, \ , : 
The Line of Verfed Sines. i 
For the Projection of thé Line of Verfed Sines,it is thus to be effetted’s' > 
Firft draw the Line ACB, and upon C draw the Sem‘circle A D Bo 
which divide into 180 degreessthen drawing right Lines parallel tothe - 
Line D C;they will divide the Line AB into 180 unequal paris, which : 
will be a natural Line of Verfed Sines, and tobe numbred with PO2 
3% 49> &c. unto180, . : 
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The Line of Chords. 
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. Line of Chords, 
For the Demonftration and Divifion of the 
firft draw the Diameter A C Bin the fore-goi 
Center C,defcribe the Semicircle AD B; whi 
two equal Quadrants by the Point D, then divide the Quadrant D A 


into 90 equal parts or degrees 5 this being done, fet one foot of your 
- Compaffes in the Point A, let the other be extended to each degree of 
the Quadrant A’D, which Extents transfer unto the Line AC B,as you 
may {ee the Arches l-ad in the fore-going Figure. This Line,fo divided 
into ninety unequa! divifions, is called a Line of Chords and may be fet 
on any Seale. Aiter this manner you makeit of what Radius you pleafe, 
and. number it with 10, 20, 30, &¢. ‘dle+t 


The Line of Natural Tangents.. 


Firft draw:the Quadrant, as in the foregoi 
into 90 degrees, and fromthe Point B, ére 
the innermoliLine T 83; then from the 
each degree of the Quadrant CD B, un 
and thofe interfedtions will divide the 
to benumbred with 10,20, 30, &c. 


The Line of Secants. . 


| Having drawn thofe Lines in the fore-going Sc 
refpective degree of the Quadrant, from the Cente 
the Line TB, extend your Compaffes trom the C 
mity of each re{pedtive Line,and the foot of the C 3 | 
ing inthe Point C, transfer the {aid Lines unto the Line C DS, fo thall 
they divide the {aid Line into unequal parts, which isa Liné of Natu='- 
ral Secants, and number them with 10, 20, 30, &, . 


ng Schemc, and upon the 


ng Scheme, and divide ic: 
Ct a Perpendicular Line, as 
Center € draw Lincs through : 
till they touch the Line ¥ 1 
Line TB intoa natural Tap gent, 


heme, through each 
rC, until they touch 
enter C to the extre- 
ompafies {till remain- 


Problems of Plain Sailing by the Plain Scales 
> abpobtent 1. 


| A Ship fails NE. by E. 
titude and Departure ¢ 


— . 


108 Leagues ; I demand the di erence of La: 


123. 
Line of Chords, you muft - 


ch Semicircle divide into - 
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‘In the following Problems of Plain Sailing, 


AC reprefents the Diftance Sailed.. 

‘A B the Difference of Latitude. | 

“BCthe Departure. _ 

‘BAC the Courfe.- Ay 7 
‘ACB the Complement of the Comrje. Fig. 26. 


Draw the occult Line AB, take off 60 from the Line of Chords, and 
4weep the prick’d Arch de. Set off the Courfe five points, taken from 
the Line of Rhombs, from d to e5 then draw the Line Ae C, and fet 

off 108 Leagues,by the Line of equal parts, from A to Cit fall the per- 
pendicular B C,and fo finith the Triangle A BC,in which you will find 
the Diffs Lat. AB 60 Leagues. The DepartureB C, 90 Leagues. 


problem I. 


A Ship fails N. E. by E. until her Difference of Latitude be 60 Leagues, i 
- Tdemand the Diftance and Departure e _ 
| Fig. 26.. @ 


Draw AB of the given length, and raife the occult perpendicular 
BC, fet off the Courfe § points, asin theformer Problem. Draw AC 
un‘il it meets with BC, and finifh the Triangle 5 the Diltance is 108 
Leagues, and the Departure 90 Leagues. © | pas. a 


ooblentil. 82 


A Ship Sails N. E. by E. until ber Departure be 90 Leagues , I de- 
mand the Diftance and Diff. Lat. * Ota 
| Fig.27. 


Draw the occult Line AB, and raife the Perpendicular B C of the 
given length 90 Leagues; then upon the Point C {weep the Arch de,” 
with the Chord of 60°, and place the Complement of the Courfe three 
Points from dtoe, then draw Ce Auntil it meet with A B, and finifh 
the. Triangle. The Diflance is 108 Leagues 3 the Difference of Latitude 
60 Leagues. © eat as pSiesti wath 
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. the plain Stale. 
Problem IV. 


A Ship fails between the North and the Eaft 108 Leagues, antil the Dif- 
ference of Latitude be 60-Leagues 5 I demand the Courfe and Departure 


Fig. 28, 


Draw A B 60 Leagues, andraife the occult perpendicular B C,také 
off the Length of AC the Diftance 108 Leagues,and placing one point 
of your Compaffes at A,defcribe the occult Arch cutting the Line BC 
at the point C, by which draw AC, and finith the Triangle s the De- 
parture B C is 90 Leagues; With a Chord of 60° {weep the Arch de, 
which meafured upon the Line of Rhombs,will be fourd five Points, 


the Courfe fought. — | 
p~oblen V. 


| A Ship fails between the North and the Eaft 108 Leagues, until her - 
Departure be 90 Leagues's I demand the Courfe and Difference of Lati- 


tude ? 
Fig. 28. 


Draw the occu't Line AB, and raife the Perpendicular BC of the 
given Length 90 Leagues: take AC 108 Leagues,and {etting one point 
of the Compaffes at C, defcribe the occult Arch cutting the Line A Bat 
A,by which draw A C,and finifh the Triangle. The Courfe is five points, 
meafured asin the former Problem, the Difference of Lat. 60 Leagues. 


problem VI. 


A Ship fails between the North and Eaft, until the Difference of Latitude 
be 60 Leagues, and the Departure 90 Leagues I demand the Courfe and 
Diftance? | | . , , 
| ” / Fig, 28. 
Draw A B 60 Leagues,raife the perpendicular BC 90 Leagues, and 
by the Points A and C,draw A C,and finith the Triangle 5 *The Courfe is 
- found 5 Points, asin the fourth Problem ; the Diftance 108 Leagues. 


Bb 10b- 
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186 plain Sailing. 


Problem VII. 


There are two Ports that bear S.W. by S. and N, E. by N. diftant 40 
Leagues; A Ship fails from the Northermoft of them, firlt South, and then 
Weft by South, fometimes upon one of thofe Courfes, fometimes upon the other, — 


until fbearrive at the Southermoft Ports I demand how many Leagues fhe hath i 
failed upon one Courfe, and bow many upon the other ? : : 
{ 
Fig, 29. q 


Let A reprefent the Northermoft Port, and E the Southermoft, A E A 
their Diftance, A Dthe Diftance failed upon the South Courfe, D E the A 
Diftance upon the W. by S. Courfe. : : 

_ Draw the Line A E40 Leagues,beinga N. E. by N. andaS.W.by = 

S. Line; Defcribe the Arch fg, fetting off three points, and draw the a 

occult Line A D,being a South Lines then {weep the Arch h land fet 4 

off four Points, drawing the occult Line D E.until it meet with AD, 

and fo finifh the Triangle ADE. The Diftance failed South is 29 
% Leagues, and W. by S.is22 > Leagues. ; | 


problem VI: 


There are two Iflands that bear Eaft and Weft,and are diftant 40 Leagues, 

. A Ship fails fromthe Weftermoft N.E. by E. and then failing 22 Leagues and 
half further, arrives at the Eaftermoft Port; I demand the Diftance failed 
upon the firft Courfe, and what was the fecond Courfe ? 

; : Fig, 29. 


Let A reprefent the Weftermoft Port, E the Eaftermoft, Dthe place 
where the Ship altered her Courfe,making the beft of her way 3 A Dthe 
N. E. by E. Courfe ; DE the other Courfe unknown; Draw AE 40 
Leagues, fet off an Angle of three Points, anddraw A D,the N. E. by 
E. Line, occultly take the Diftance 22 Leagues and a half,and placing 
one point of your Compaffes in the point E, crofs the Line A D in the 
point D, draw D E and tmifhthe Triangle. The Diftance upon the 
tirft Courfe is ag Leagues, the Angle at E is four points, therefore the 
fecond Courfe is. $. E. : 


P20b- 


| 
Peay Stas 


i 


by the plain Scare, | 
zoblent 1X. 


| Typo Ships fail from the fame Ifland,the firft fails NW. by N.22 Leagues 
and a half, the fecond W. by N, 40 Leagues,and arrive at their Several Ports « 
I demand the Bearing and Diftance of thofe- Ports 2 


Fig, 29. 


E reprefents the Ifland 
mott. 


Draw A E 40 Leagues, and fet off the Angle atE four points, and 
draw DE 22 Leagues and ahalf; then by the Points D and A, draw 
A D,and finifh the Triangle. The Angle at A is 3 points, which thews 
the bearing of the Portsto be E. N. E. and W. S. W. and the Diftance: 


AD 29 Leagues. 
~zoblem X., 


A Ship fails from acertain Port W.N.W. 22 Leagues and ahalf, and 
then more Southerly 29 Leagues, and fhe is forced back again to the Port from 


whence foecame 40 Leagues 3 I demand her Courfe from the fecond place to 
" the third, and how fhe Steer’d back again ? | 


» D the Northermoft Port, A the Wefter- 


? 


Fig. 29. 


 _ Ereprefents the firft Port, D the place where the Ship altered her 
 Courfe, A the Place where fhe was driven back. | 

Draw the Line D E 22 Leagues and ahalf, take the Diftance A D 29 
Leagues, placing your Compaffes in D, defcribe the occult Archat A, 
and take the Diltance A E 40 Leagues, defcribe another occult Arch 
croffing the former in the Point A; draw AE. and A D, and hnith the 
Triangle. The Arch mn is 9 points: therefore the Courfe from the 
{econd Place to the third, is S. W. by S. and the fieered back again to the 
hrft Port E. N. E, | 


Here follow fome Problems of Mereator’s Sailin » wrought two 
ways. | . 
Firff, By the Plain Scale only, by taking the middle Latitude,which 
is not exactly true,but may ferve as an approximation in afingle Courfe, 
provided the Diftance be but {mall, otherwife tis too grofs. > 
The fecond way is by the Meridional Parts, which willbe exa@ accor. 
ding to the capacity of the Inftrument. | belt 
Bs. B.b..2), 
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198 -Le Cleo the Plain Seale. 
ye Ue of the lain Scale in MPercator’s 
Hailing by the middle Hatiede, 


Da oblentl. 


A Ship being inthe Latitude of 40 degrees, fails a North- W efterly Courfe, 
until foe come inta she Lat. 45° 30', the difference of Longitude 90 Leagues > 
1 demand the Courfe, Diftance and Departure ¢ | 


| 
Fig. 30. | 


For the folution hereof by the Plain Scale, Srft draw theLine ACB, 
and upon the Center C defcribe the Semicircle A D B,and crofsthe Line 
ACBat right Angles with the Line E CD; then find the middle La-_ 
titude,by taking the half Sum of both Latitudes added together, which 
you will find to be 42° 1 5’, which middle Latitude fet off from D to M 
and L both ways,and draw the Line ML,then fet the Diftance D F from 
Bto G, then fet off the difference of Latitude 110.Leagues fromBtoH,  — 

and from G to A, and upon the point A erecta perpendicular, as AK, 
and from A fet off the difference of Longitude in Leagues,which is 903 { 
from the point K draw the LineK G, then fromthe point Herectan 
occult Perpendicular,as the Line H I,then laying a Ruler from the point 
B, to the point E (where the Line B K doth cut the Line E C) and draw | 
the Line B15 then upon the point Bdefcribe the occult ArchC n,which 
being meafured on the Line of Chords, will be found to be 31 4 or 2 
Points three quarters, whi. ~ she Courfe required, N. N. W. three 
quarters Wefterly, and th. BTis the diliance required, which be- _ 
ing meafured upon the Linc ur Leagues, will be found to be,i28 
. Leagues, and the Departure H 167 Leagues. | pd 
} 
: 


Mroblent I. 


A Ship being in the Latitude 40° North, fails N.N.W. 2, Car gee 

VW cfterly) until fhe come into the Latitude of 45 30 3 demand the Diftance 
ran, the Difference of Longitude and the Departure £ | 
3 Fig.30. 


In the folution of this Problem by the Plain Scale draw the Line AB ‘= 
at any convenient length, and upon C deferibe the Semicircle ADB, 
| ; | ie Roy and 
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She Ufeot the plain Scale. 189 
and find the middle Latitude as before,and fet it off from D to M and L> 
and draw the Line M L,and upon the point B defcribe the obfcure Arch 
C n, and fet off the Courfe given (which is2 points three quarters, or 

- 31° and a quarter) from C ton, and fet the DiltanceI F from CtoG, 
and from B fet off the Difference of Latitude 110 Leagues,and the fame 
Diftance from Gto A, and from the points Hand A ereé& the two Per- 
pendiculars H {and A K, thenthrough the point n,draw the Line BI, 

which being, meafured in the Scale of Leagues, will be found to be 1255 

_ then laying a,Ruler from G to the Interfection ot the Lines at E, draw 

the Line G K. and note where it interfe@teth the Line A K, which is at 

| K : So the Diftance A K being meafured upun the Scale of Leagues,will 
be found to be go Leagues,the Difference of Longitude foughtsand H1 
the Departure 67 Leagues. = 


Problem IL. 


A Ship being in the Latitude of 40° North, {ails between the North and 
the Welt, until fhe arrive to the Latitude 45° 30’, and that her Diftance 
run be 128 Leagues 5 Tdemand the Courfe, Difference of Longitude and 
Departure £ : 


Fig. 3% 


For the {clution of this Problem, firft draw the Line ACB at any oy 
convenient length, and upon C defcribe the Semi-circle A DB, and fet 
off the middle Latitude as before; and likewife the Diftance CF from 

- CtoG: alfo the Difference of Latitude in Leagues from B to H, and 
from G to A,thenereét the 2 Perpendiculars at H and A 5 then take the 
Diftance between the Compaffes,and fet one foot of the Compaffes in B, 
and extend the other foot towards Luntil it doth interfect the Perpen- 
dicular at H inthe point 1, and draw B I 5 then laying a Ruler upon the 

point G, unto the interfeGtion of the Lines at E, draw the Line G K, 
aad note where it doth inte:fe@ the Perpendicular at A, which will be © 

at K 3; then the Diltance K A being meafured on the Scale of Leagues,, 
will be found to be go, the Difference of Longitude fought. Th-n for 
the finding of the Courfe, with the Radius of your Scale, draw the ob- 

{eure Arch C n,and that being meafured in the Line of Chords, willbe _ 

found tobe 31° anda quarter, or two points three quarters, the Courfe ~ 
required, which is N. N. W> three quarters Wefterly, and the Departure 


H 167 Leagues. vin . 
pis. 2 ge Hay oil 42002 


ag ache Ute of the plain Stale 
| problem IV. | 


A Ship being in the Latitude 40° North, fails N.N.W. + (or 7° 3) { 
W. 128 Leagues 3 I demand the Latitude of the fecond Place, the difference z 


of Longitude and Departure 
. F ig. 30. 


For the olution of this Problem, firft draw theLineB A of any con- _ 
venient lengths then from one end thereof,as B,defcribe theoccult Arch = 
C n, and fet off 31° and a quarter,or two points three quarters from C ¢ 
ton; then by the point n, draw the Line B I,the Diftance 128 Leagues, 
and from the end thereof, as at I, let fall the Perpendicular 1H; then 
meafure the diftance HB, which you will find to be 110 Leagues,or 5° 
30’; the Latitude of the {econd placeis 45° 30’. Then having thetwo = 
Latitudes,tind the middle Latitude,asis before directed s then upon the 
Line B A, and upon the Center C, defcribe the Semicircle BD A,and i 
drawing, the Line D E from the point D, fet off the middle Latitude = 
42° 45% both ways, toM and L, and draw the Line ML; then take ; 
the diftance DF in your Compaffes,and fet xt off from B to G,and from bf 

~ Hto A; then upon the point A, erect an occult PerpendicularasMK 3: 
then by the point E, draw the LineG K, till it interfedt the Perpendicu- : 
larat K ; then draw A K,which being meafured in the Line of Leagues, 4 
will be found to be go Leagues,or 4° 30’, the difference of Longitude, : 
and HI the Departure 67 Leagues. nj PERM 4 


puoblem V. 


A Ship being in the Latitude of 40°, fails in that Parallel, until ber dif- 
ference of Longitude be fix degrees 5 I demand her Deftance run ? 


This Queftion is ufually demonftrated amongft the Problems of Mer- 
cator’s Sailing,by a Scheme drawn for that purpofe, differing from that 
already defcribed 5 but we fhall here fhew the way how to _ refolve this 
Problem by the Line of Longitude on the Plain Scale. dt ntyt Ras 

It is to be underftood, that, according to the Globe,the Meridians do 
incline nearer together,until they concur and interfect cach other inthe 
Poles, fo that thereby the degrees of Longitude are not 60 of the Equi- 
noctial minutes in any Parallel on the North or South fide of the Equi- 
-noctials but the nearer to cither of the Poles you approach, the more | 

/ | _. the (i 


= a ’ 
Ms a mia! ie - i 4 " ,, ' as ’ = ak ee a a \ ‘ oo ‘ A ——— - = 6s - = i; aes 5; 


they decreafe, fo that in the Latitude of 60 deg, there are but 30 min. 
of the Equino¢tial to oné degree of Longitude; and in the Latitude 
of 84 degrees there isbut 6 minutes,which doth thew the Errors of the 
PlainChart y aud thereforein failing, it ought to be rectitied according 
tothe Globe, and to that end was this Line of Longitude contrived, 
which is thus to be ufed, | | ia 
Ifyou defire to know how many minutes there are in a degree of 
Longitudein any Latitude, you muft extend the Compaffes from the 
Center in the Line of Chords to the degrees of the Latitude of the Place, 
and the fame extent willreach from the Center at 60, onthe Line of 
Longitude, tothe number of minutes anfwering toa degree of Longi- 
tude in that Latitude. . 
Therefore for the folution of the fifth Problem here propofed, extend 
your Compaffes upon the Line of Chords, from the Center to the Lati- 
tude of the Place,which 1s 40°, and the fame extent will reach from the 
Center at 60 in the Line of Longitude,to 46,which fhews that 46 min. 
make a degree of Longitude in that Latitude; which 46 being multi- 
plied by fix, the degrees of Longitude,gives 276 minutes, the Diftance 
run, which was required. 


oe 


ss problem VI. 


A Ship being in the Latitude of 40 degrees, fails in that Parallel 27 
minutes 5 I demand ber Difference of Longitude ? 


For the folution of this Problem, find how many minutes make a de- 
gree of Longitude in the Latitude of 40 degrees, (as in the lat Problem) 
which is 46,thercfore if you divide 272 (the Diltance run) by 46 (the 
ini'es ina degree of Longitude in that Latitude) the quotient will be 
6 degrees, the difference of Longitude required. 


Alio- 


{Nn Mercator’s Sailing. - 191 


on Khe Wie ofeve plain Scale, 


another way to work Wercator’s Sailing 
by the plain Scale, by the Mevridional 


poblenrt I. 


A Ship fails N. N. W. fromthe Latitude 40° North, to the Latitude 
42° 20/ North; I demand the Diftance failed, the Departure and difference 
of Longitude ? : ‘ 

| Fig. 31. 


Having the two Latitudes 40° North, and 42° 20/ North, find the 
Meridional Difference of Latitude by the Table of Meridional parts,which 
is 186. min. and fubtracting the one Latitude fromthe other, the Diffe- 
rence is, 2° 20/ or 140’. | ! ? | 

To work this Problem, Draw theLine A bB; then place 140 from 
Atob, and 186 from A to B, raife the two occult Perpendiculars be 
and BC, fet off the Courfe two points,and draw the Line Ac C, pro- 
ducing it untilit cat both the Perpendiculars in the Points¢c and Cand 
{> finith the two Triangles Abc, and ABC. The Diftance Acis 151 
minutes,the Departure b c 58 minutes,and the Difference of Longitude 


BC 77 minutes. : 
a obicit IT. 


A Ship fails from the Latitude 40° N. to the Latitude 42° 207 N. until 
her difference of Longitude be 77 minutes Wefterly : I demand the Courfe,Di- 
ftanee and Departure ¢ . 


> 
Do ae i ae a lB oS - 


‘Fig. 31. 


The Meridional Difference of Latitude is as in the firft Problem, 186 
minutes, the proper difference of Latitude 140 minutes. | 

Draw A B186 minutes, place 140 minutes from A tob, raife the 
Perpendicular. B C,of his given length 77 minutes, and alfo the occult 
Perpendicular bc yby the points Aand Cdraw AC, and finifh the two 
Triangles; the Courfe; the Angle at A is two points, or N. N. W. the 
Diftance Ac 151 minutes, the Departure 58 minutes. | 
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The Aleof the plain Scale, 19; 
2oblem Ill. i 


A Ship fails Wefterly 151 minutes, from the Latitude 40° North, to the 
| Latitude 42° 20’ North; I demand the Courfe, Departure, and difference 
of Longitude ? | 

3 Fig. 31. 


The Meridional Difference of Latitude is 186 minutes, the proper Diff. 
Lat. 140 minutes. © | } | 
_ Draw AB 186 minutes, and Ab 140 minutes asbefore, and raife 
the two occult Perpendiculars bc and B C; take the Diftance 151 min. 
and placing one Point of your Compaffes in the point A,crofs the occult 
Line b cin the point c, anddraw A c, producing it until it concur with 
BC, and finifh the Triangles. The Courfe is two points, or N.N. We 
the Departure 58 minutes, the Difference of Longitude77 minutes. 


®roblem IV. 


A Ship fails N.N. W. 151 min. from the Latitude 40° North; I dea 
_ mand the Latitude, Departure and Difference. of Longitude ? 
| | | | | Fig. 31. 


| Drawtheoccult Line AB,and {et off the Courfe two points, and the 
— Diftance A c 151/,|ct fall the perpendicular b c,and {0 finith the Triangle 
Abc. Then Ab will befound 140%, or 2° 20’, which makes the other 
Latitude 42° 20’, by which you will find the Merid. Parts to be 186% 
Place 186’ from A to B, and raife the occult: Perpendicular B C until ie 
meet with Ac Ccontinued, and fo hnith the Jane ABC. The De- 
parture bc is 58 min. the Difference of Longitu € BC77 minutes. 


Problems of Great Circle Sailing. 
Problem |. ch et 


Two Places both in one Latitude, the Difference of Longitude being given, 
to find bywhat Latitudes and Longitudes the Arch paffe:, and the Courfes 
and Diftances from place to place in the Arch of a Great Circles 


| 


~ 


| "iy iG © Example, - 


Liye Wie of the plain Seale. 


Enamle. 


Suppofe the Lizard and Pangam Ifland on i Newfrnendd Land, both i in 
the Latitude 50° North, the Difference of Longitude between Heat 47° 3 
{demand by what Larthedes and Longitudes the Arch pafles, and the 
Courfes and Diftances from place to place. 


Fig. 32. 


Draw the Line A E, and place the Tangent af 40° the Complement 
of the Latitude, from ‘A toB; with 60° of the Chords {weep the Arch 
D E,and fet off 47°,the Difference of Longitude from E to D3 and draw . 
the Line A D,and place the Tangent 40 , the Complement of the Lati- 
tude, from Ato C, then draw the Line BC upon the Arch DE, fet off 
every 5° from Eto D, and draw the prick’d Lines, Ab, Ae, A ade oe, 
and where thefe Biles interfecét B C, place the Letters b, e,d, fig, &e. 


the DiftancesAb, Ae, Ad, &e. being meafured on the Line ag Tan- 


gents, are Tangents Complement of the Latitude, as follow. 


peril Lat. - The Latitudes. 
[31 


Therefore the Latit. are, 


Thefe are the Latitudes by which the Arch paffes,at every 5° of Lon- 
gitude from B reprefenting the Lizard,to C which reprefents the Ifland. 

Having thefe Latitudesand Longitudes,you may find the Courfe and 
Diftance trom place to place according to Mercator’s Sailing. 

Acis the Tangent Compl. of the greatelt Latitude by which the Arch 
pailes, War aa 4a 

‘So the Latitudes and Longitudes of the feveral Points, b,e,d, Ge. 


areas follows’s likewife the Courfesand Diftances from place to place, q 
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a Hu Great Circle Sailing. —95 
4 {Lon Lat. Places. Courfes. Dift. 
: Fibs e0°| 50° | | From B to b | W.N. Ww. Ww. 165 
O5 | 5E From b to e | W.N.W.3W.] 179 
10 | 51+ From e to d | W.byN. £W.| 188 
L552 | From d to f | W.byN. tw. 184 
20 | 524 _From f to g’| Almoft w. 149 
254) 52.2 From g ton | W. byS. } w.| 176 
308) 5254. From n to o | W. byS..4 W.| 187 
135.4 52). From o to u | W. by S. 188 
140 | 514 From u to i| W.S.W. %W.1 196 
i45 |503] | From i to-C}] W.S.wW.2w. Sr 
uae as 


problemi. - 


Two Places differing both in Latitude and Longitude, to find the Lat.and 
| Long. by which the Arch paffes, and theCourfes and Diftances *from place to 
. place. : 


Example. 


Suppofe the two places to be Trinity-Harbour in Virginia,in the Lati- 

~ tude 36. North, and the Lizard in the Latitude 50° North, ‘the Diffe- 
“ence of Longitude between them 68 degrees 31 demand by what Lati- | 
udes and Longitudesthe Arch paffes,and likewife the Courfes and Di-. 
fances from place'to place? _ | em Se e | 
dato | ian tert th PF ig.335. 
_ Draw the Line A F,place the Tangent of 40° the Complement of the. 
- Lizard’s Latitude from AtoC 5 with 60° of the Chords deferibe the 
_ Arch EF, placing 68 degreesfrom F to E,drawing the Line A E; then 
place the Tangent 54 degrees,the Complement of Trinity Harbour’sLa- 
titude from Ato B, and draw BC, letting fall the Perpendicular Ad 3. 

_ then fet off every 5 degrees from E towards F (becaufe we fail from B). 
draw the prick’t Lines, A 1, A 2, &c. the Diftance A 1,4 2,A 3, &e.. 

~ meafured on the Line of Tangents,gives the Complements of the Lati-. 
_ tndesby which theArch paffes,at every 5 degrees difference of Longitude 

| from B, reprefenting Trinity Harbour, towards C, which is the Lizard, 
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‘196 Khe Ufle of the Plain-Stale. 
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The Diftances, At, A2, A3, &e are as follows. . 


are as follow. 
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which the Arch pafles, 
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Having the Latitudes and Longitudes 

| by which the Arch paffes, youmayfind | — 
the Courfes and Diftances from place | — 

to place, by Mercator’s Sailing, as7m| 
the Problem afore-going. | 


Bu Great € ircle Salling. 1971 


The Courfes and Diftances fic om place to place, wrought by 
_ Mercator,” are ds ist in the Table. 


_ Places. ——. Courfes, | Diftances. 


From B to 1 3 299 
From 1 to 2 |N.E. 276 
‘From 2 to 3. | NE. 255 
From 3 to 4, Ln by Ex iE. | 230 
From 4 to § Ni 226 


E 
Ee 


a hemesiiea i ENE? 
1} From 6 to 7. | E.N.E. 2 
From 7 to 8 | E.byN, 
From g to 9 | E. by oe 
From 9 to 10 E. pate els 


From 10 to 11, E. fomewhatN., 
From 11 to 12) E.byS.iE. 
From 12 to 13/E. by Si B. 
From 13 to C/E. byS. +E... 


|. Aftronomical Problems woughe by. 


Eqninottial point Aries ; 1 demand his Declination?” 


* Fi 


‘ 
‘ 


«the Plain Scale, 
a20ble1 I. | 


The Suns Place or Diftance from the next Equinettial Point and the gress 
teff Declination being given, to find the prefent Declination. 


Example. 


The Sun’s Place is 26 degrees % of Taurus, that is 5 6 deg. : from th é 


| | Fig. 34. 
With the Chord of 60 deg. defcribe the Semi-circle B D.C, andraife 
the Perpendicular A D, and from the point C fet off the greateft Decli- 
nation 23 deg, +,from C toE,and draw the Line A Esthen for the Sun’s 
Longitude, fet off the Sine 56 deg. } upon the Line A BE, from A toF 3 
then from the point F, take the neareft Diftance F I to the Line A C, 
which meafured on the Line of Sinesis 19 deg. 3 or elfe through the 
point F, draw G H, parallel to BA C; then A G meafured on the Sines, 


or CHon the Chords, give 19 deg. 7, the Sun’s prefent Declination | 


Northerly. i 


—eoblem UW - 
The Suns greateft and prefent Declination being given’s to find his Place.or 


. : 
Example. | q 


Longitude, 
} 


_ The Sun’s Declination is 19 deg. + North, increafing 5 the greateft 
Declination (asbefore).23 deg. 23L.demand the Sun’s true place?» | 


\. ae | ¢ ut ie / te Fig, : 
3 Draw BC,and dckithe the Semi-circle B D C,raife the Perp zi 
A.D; and draw the Line A’E, as in the former Problem,place the Sun’s ~ 


--- Peclination 19 deg. ¢ from Band CtoH and K>5 drawthe LineHK, 
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She Uic of the Plain Seate, 


deg. 3;the Sun’s Diftance from Aries; fo that the Sun’ S Pongitude is 
26 5 deg and three quarters of Taurus. 


\ 


problen III, 


The Sun's Place and d greateft Declination being givens to find his Right 
Afcenfion, 


x Example 


The Sun’s place is 26 3. ac Taurus,the greateft Declination as before 5 
I demand his yee Afons dm ~ ? 


Fig. 3 4. 


(Deferibe the Semi-circle, draw A Dand AE asb: fore,place the Sine 
56 3, the Sun’s Diftance from Aries,from A toF; through the point F 
draw ‘the Parallel H K, thenisF G: the Sineof the Right Afcenfion,G H 
being Radius,which you may meafure after this manner: Place the Di- 
fiance H G from Atoo, uponoasa Centers with the Diitance F G,. 
defcribe the occult Arch at M3 aRulerlaid from A until it touch the 

_ Arch, willcut the Semicircle B DCin the point Ns: the Arch C nis the 
| meafure of F @, 54° 2 the Right Afcenfion.. 


Problem IV. 


The Sun’s Declination given, {the greateft Declination ee 5) t0 fi ind 
the Mee Afcenfion. 


Example. 
The Sun’s Declination is 19 is N. «th increaling . idemand the 
Rag Rooks ion ° | 
Fig. it 


Deferibe a: Rea pclae B D GS tole draw the Lind ¢ A Dand AE. as 
before, place the Declination 1 et + from B and C toH and K,: draw- 


ing HK3 FG being méafured, as in the third saded: eyes the Right-- 
Aleeeher (as before). sachs hun 


pr0b- 


IQ 9 
which interfeéts A E in the point F: the Diftance AF is'a Sine 55 


ah 
Hh 


200 © Khe WieoFehe plain Seale. 
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The Latitude of the Piace, and the Sun’s Declination being given, to find 
his Amplitude é 


| Example, £ 


In the Latitude 51° + North,the Sun's Declination being 17° 4 North; 
I demand the Sun’s Amplitude ? | ‘ 
. Fig. 35. 


Draw B AC, and the Semi-circle BZ C, the perpendicular A Z,place _ 
the Latitude or heigth of the Pole 51° 3 from Cto P, and draw A P, fer 
off the Complement ofthe Latitude 38 ; from BtoQ_,and draw AQ, 
the Equino¢tial; place the Chord of the Declination 17° 4 from Q to D, 
and the Sine thereof from A to G, and draw the parallel of Declination 
A F; AF meafuredon the Line of Sines is 29° ;, the Amplitude required. 


ee 


— , 


- Se Oe ee ee “ “ 
ee ee 


problem VI. 


The Latitude of the Place, and the Sun's Declination being given, to find 
the Afcenfional Difference * ie She 
Example. 


: | In the Latitude 51° 4 North, the Suu’s Declination 17° 3, North; I 
, demand the Afcenfional Difference ¢ nad a AL hie 


* Fig.356 


-Defcribe the Semi-circle B Z C, and draw the Line A Z, A P, A Q, 
and DF, asinthe 5‘* Problem 3 FG is the Sine of the Afcenfional Diffe- | 
rence to the Radius D G,which is thus meafured; place D G from A to o 
upon 0, as a Center, with the Diftance FG 3, defcribe the Arch at E, 
a Ruler laid from A until it touch the Arch, gives the point; andBI 
23 isthe meafure of the Afcenfional Difference. 


What the Aféenfional Differenceis, and the ue of it, may BaYEAA 
Problem 5,6, and 7. Chap. 7. : 


eit 
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a {a Alevonomical Problems. ’ 
2roblent VII. 


The Latitade of the Place, and the Suns Declination, Ge: giver, to iu ne ) 
ashe the Sun fhall be due Eaft or Hid ie 


Ese 


i. the Latifude’s 51 dep, ; Noith, the Su s Detlination 14 4 Ne 3 
I demiand at what time he fhall be due Eaft or igs ? 


hea sateen ioe: 


CO ; ; ¢ Dy 1 Wy th KS a cn . 


Deferibe the Gemniccircle BEC, sand ta fie Line A ZL, lige PY AC 

and DO, asbefore; .E O'is the Sine of the time from 6, that the 4 
is Eaft or Weft to the Radivs DO3 to meafure which place D OfromA 
to a, and upon the Center a, with the Diftance EO defcribe the Arch 
at @3 a RulerfromA yuntilit touch the Arch, gives the point L, and 
and BL 14° 3. isthe meafure of E O,which reduced to time (Vide Probl. 
SP Chap. %} makes 59 minutes: whichfhews.that the Stn:is due Eat 
at 59 min. paft fixin the Morning,and due ‘bie at one ¢ minute paft five, 
or 59 min, before fi ix at Night. 3 


gem qpobleny: Vite ised aso 

UW i es! miob ¢ ATkOY 

- The Latitude of the Place, and the Sun's Nae nn La 5 to 1M 
the rel of tbe 8 win being. due Eft or oe 
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Maes os ai tk aes ; 1b. @atotad 28 CLG bas 
ni iis ci 4 ; ich 2 ah, "Example. 2 eg oh er ag 


wt ST) eb ala narharoydie d nae, 
Wil eit : ; we si ord FiJCTLIN § f 


tg the Latinide 51 dep. cNorth: eh “bi s Deitination’s 17 i 
Norths Idemand the Szn’s Altitude being due Eaft ot Welt ? 


: aR Tet aie! 
Defcribe the Semi-circle BZ C, and draw the Line A Z, AP, QA, 


and D O, as before 3 A E being meafured onthe Linc of Sines is 2 3° fere, 
the Sun’ s Altitude seu due Eaft or Weft. 


‘Dd 1... Psi na ay 
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Tbe Ute of the. plain Scale . 
~@roblem: 1X, 


, The Latitude of the Place, and the Sav f Desiidarion a to i és 
~ Sun’s Altitude at fi Me 
Eianple, 
In the Latitude 51 deg. 4 North, the Sun’s ppeoadon meine 17° 3... 
North 5 Edempans his Altitude at fix. 2. ty | 


? Fig. 36. 


“Beferibe the Semicircle B ZC, draw the Lines A Z, AQ and D0, 
_and through the Poine O draw. the. Line-Lo.b,. parallel to i OEY ee 
‘Cb meafured on the Chords, or AI on uke rae E188 1 ae }» the Alti- 
prdeah ene Sun: at i pith 


are art Or } sans hGh 3c 
~ robin x. 
Sma Or} es i} rw AP 4 io + ort 3 
4 bi Katadeef the Plan te San 5 Declination given to find ie Sun's 
tees at fiesi 2110.12 eke 
‘acai 


In the Latitude of 51 deg. + North, the Stun 5 Declination 17 deg. 3. 

North ; ; I demand the mi ui $ Asimth at fix? >” 
OB QOL 8 Ag eau 

Defcribe the Bericecte By Z iol aw draw the Lines A Z, AP, A QO. - 
and DO as before; draw, Lo eS as inthe 9" Problem: oe. is the Sine 
of the Sun’s Azimuth to the Raine I Le: which is thus meafured 3 place 
LL fromA toe, with the Diltance I oupon the Center e defcribe the 
occult Arch atd3 a Ruler laid to touch the Arch, givesthe point band ~ 
Cb meafured is 11 deg. §, the Azimuth from Fatt to Welt. So that 
the Sun is Eby N. at 6 inthe Morning, and W. by N. at 6 at Night, 
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The Latitnde of ihe Place, the S wn s "Declination and Abst given, to 
Wei, the Si ans Acineals ) 


‘as 


Example, ll 
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“in Afronomical pzoblems, | 
~ Example. — 


Tn the Forenoon, in the Lat. 51 deg. % North, the Sun?s Declination 
is 20° 7 N°. and bis Altitude 43 deg. I demand his Azimuth 2 


“a 2 Fig. 37. 


Deleribe Hig Sern circle B ZC, and fate the Lilies A Z, AP, AQ_ 
and D F,the parallel of Declination, as in,the former Problems; place the 
Altitude 43 deg. from B and Cto d ande, and draw the Parallel de, 
which interfeéts the Parallel D F imthe, point ¢ G.; 1G is the Sine of the 
Sun’s Azimuth from the Eaft towards,the South, d being, the Radius, 
which to mea{ure, pate I iH from A to C,and thereon with the Diftance 
I G deferibe the. Archat f, a Ruler laid from A AS. touch the ‘Arch,gives 


the point’ h, ‘\Bh’24 depy ais the micafure ofl 4 ‘Eat! Southerly. So 
that the ¢ Sur s Azimuibis S. E. 65 deg. 5 io 


fi 1 pd , v “th bo its ff Oi P | 
Hest 3 als 20 j mito + problem bse yobs ads ral odd 


nVOMs Sug NAO ‘ads lo bra ort ebrswo) 9 
The Dowel if theP lace, the Sune ot Declintio, and: Alisude bing gi- 
ven to ek ad hour Hi Noon, | LS 17 3 
ia Of nA ee! 8! "ado thon f 
e Meee a - Example, 293in ents! 0d sug fl aus02 
16 Bey) fe mast 2 oI Faebdunde yr vodniin orld 


Inthe Afternoon, j in the ahi 51 doe " Noith, the Sus S Declina- 
tion is 20 deg. 3,. the Altitude 43 deg. I demand abe Hour: a 


Fig. 37° 


Deferibe the Semi-circle B ZC, and. draw the aes AZ,AP,AQ, 
DF and de, as in the 1 T!"-Problend 5 co te Gis the Sine of the ite from 
fi x,which to meafure,place DF fron A to u, and thereon with the Di- - 
fiance F G, {weep the Arch at K3 a Ruler laid to touch the Arch,gives 
the point o, and C o is the meafure of F G45. deg. which reduced into 
time; gives three poke the time Afternoons 
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: SOL $ci3 reid bets eo OSE (3 9f9ri- ~i(t {fe ots Ju pro mal 


I saat ay any thing OF the Deleription Of this’ bate, ‘nor of the 


Projection of the Lines thereon, belie the Logarithnus of Numbers, 


Sines, Tangents, O.. plactéupon a 'Seale- This is futhticutly exphined 
Shashi ea bids “and others.” JIB. 902 M10 


¢ 


e, ae 
MOOT cdi gues doa & es ones { voy pati 3 B5itt OF tae ay 


a a rly ae f : diwlst S, A 
Ta frida & ES | embers: nS} 


Among the neared Divi ions look ee aie fir eedeet of your Nugees 
then for the fecond figure,count fo many tenths from the long divifions 
on towards the end of theRule,as the Unites in the fecond figure amount 


tos then forthe. thied figure'connt from.the. lafttenth fo mmany Cen- ~ 


tefms as thefigure hath Wnites 5 and fo likewife for. the fourth figure 
count from the laft Centefin fo wae millions (or thoufands) as the fame 
fourth figure contains Unites 4, dane, that fhall be the point where 
the number propounded t is reprefe erited on ag Line ef pea 


ihe a ys Me. ip ay neg ‘ or > fy. : ig 
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The N: umber piaeh beinging,t0 find tee Pointon the Lineaf Nocibert that 


er the fame. 


t 


Arherefore. decorated lihg tb et rheing, the fill fe eae nus 


ie Ltake the divifion’ at theeure Y. ‘in, the ‘widdle re of the Line) for 
the firtt Bas ; then the fecond figuré being 2,Leount two tenths from 


ont ae 


that 1, and that is the Point teprefenting | ie where commonly thee | 7 


isa {mall brafs Center, ’ becaule it soften i in ule, a) 
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Suppofe the point nae enting 144 were “ania to be Fad npon the Line 
eo Nuiabers. 


BA Ss rar the Gch figure in mathe Number being 1, I take (as before) a us 
Ti midi 1} thea ‘for the ps igure, which is 4, [count 4 tenthson- | 
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wards, and from that tenth, Icount 4 Centefms, or hundred parts 
further, and that is the point reprefenting 144. - 

To find the point reprefenting 1728, firtt(as before for a thoufand) — 

_ Ftake the firft in the middle of the Line ; fecondly,for the fecond figure 
__. being 7, I reckon feven tenths onwards, and that is 7005 thirdly, for 
the third figure, being 2, F¥eckon 2 Centefms from the 7 tenths. which 
reprefenteth 205 and then lafily, for$ you may reafonably eftimate 8. 
millions} or thoufand parts,from thelaft Centefms, and that point laft 
found,’ will be the point reprefenting the number 1728. we 


Ry 


| To find a Frattion, or broken Number, onthe pon 
i ee ee LANE Oh Purenlers, a 


The Fractions that are to be found onthe Line of Numbers, ought 
alwayste’be Oecimal Fractions, $<, i735 tess, (OF 1,01, 001) either 

- inches, feety yards,pearches, or the like 3 alfoin weight ortime,orany — 
other denomination, all other Fractions muft be reduced into Decimals 3 _ 
and being. thus confidexed, they are expreffed as whole Numbers upon 

- the Line. | ie Te nae 

a Note. 


Tf you call 1 at the beginning of the Line, one tenth of any Integer, 
then 2 following muft be two tenths 3 3 three.tenths, ec. and the rin” 
the middle, one Integers 2, twolntegers, @c. and 10 at the end mult 
be ten Integers. | ees | ou 
 Burif rat the beginning be one Integer, then 1 in themiddle mutt 
be x0 Integers, and 10 at the furtherend 100 Integers yand.all the in- 
texmedidte hgures, 20, 30, 40, 50, 60,70, £0, 90, fo many Integers 4 
and every longeft divifion between, as 21, 22, 23,245 25, 26, Ore. fingle 
Integerss and the fhorteft of thofedivilions, tenths of thofe Integers 3 

and fo in proportion infinitely, asj,, 1,10. 4,10, 102. #10,100;1090. 
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Tina Numbers being giien, 0 find a sbird Geomtrical proportion and 
aibird a fourth, and toa fourth, a fp, Deaae ie 
% pp bigs pitt Ns Pe : @)" S y ' 2 ; 3 f 3 Se F 3 ‘ 
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206. Khe Wie of Gunter’s Seale, 
| | Example. 


Let the two Numbers given be 2 and 4, unto which it is required to. 
find a third proportional, @c. Therefore for the performance hereof by —— 
the Line of Numbers, extend the Compaffesfrom one of the Numbers 
given to theother 3 this done, if you apply the fame extent either up- 
wardsor downwards from either of the Numbers propounded, the 
moveable point of the Compaffes will fall upon the third proportional 
required 5 and fothe fame extent being applied thefame way,from the 
third,the moveable point of the Compaffes will fall upon the 4th propor- 
tional,and from the 4*" toa 5‘", éc. and fo to more,as you pleafe 5 for 
if you extend the Compaffes from 2 to 4, and turn the Compaffes up- — 
wards, with one point refting on 4, the moveable point wil fall on 8, — 
the third proportional, and from 8 to16, from 16 to 32, from 32 to 
64, and fo forward. | : 3 


Problem IL 


One number being given to be multiplied by another number, to. find the 
Produd. ‘ ek 
To refolve this Queftion Arithmetically,whether by natural or artifi- _ 
cial numbers, the proportion is 3 As 1 is to the Multiplicand, fo is the 
Multiplicator to the Product. 


f, 


= 


Example. 


Let the Multiplicand 8 be multiplied by 5,the Multiplicator; extend — 
the Compaffes on the Lineof Numbers,from 1 to the Multiplicands the 
fame extent being applied the fame way from the Multiplicator, will 
caufe the moveable point to fallonthe Product: for if youextend the. 
Compaffes from 1 to 83 the fame extent the fame way will reach from 
5 to 40: and fo ifyou would now multiply any number by 8, asthe 

— Compafies now ftand,it is but placing one foot in any number given,and 
‘the moveable point will fallon the Product; as if you place onefootin 
9,the other will fallin 72, and fo from 8, it will fall in 64, and from 

7 to 56, and from 6 to 48, fothatthe Table of Multiplication may by 
this be eafily mades the extent of the Compaffesmay be taken from 

~ —yoat the further end ofthe Line, which you may call 1. — 
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problem 
One nunaber gti given to be divided by another number, to find the Quo- 


‘tient. — 
_. Forthe refolution of this Problem, the Proportion is thus ; 5 As the 
Divil onisto 1, fois the Dividend to the Quotient. 


Example. 


Let 40 be the Dividend, and let the Divifor be 8 3 therefore extend 
the Compaffeson the Line of Numbers from the Diviforto 15 this done,. 
_ the fame extent the fame way, {hall reach from the Dividend to the 
~~ Quotient, which is 5. 

1 Another Example, 


Let 750.bea Number given, to be divided by 25 3 therefore extend 
the Compaffes downwards from 25 to 1,then applying that extent the 
fame way from750, the moveable point ‘will fall upon 30,which is the 
Quotient required. 


| Now to know of how many Figures aity Quotient ought to confit. 


It willbe neceffary to obferve how many times the Divifor may be 
written under the Dividend, according to the Rules of Divifion,for of 
fo many Figures fhall the Quotient be compofed. 

+ ForExample, 12231 being given to bedivided by 27, which faid 
number may be written,according to the Rules of Divifion,three times 
under the Dividend ; therefore the Gpenent {hail confitt of three figures, 

and fo of any other. | - | 


pprobtenn ive 7 


| ©2899 thiree Niobe s given, to find a fourthina dived ipaipactean asnithe 
| Rate of Three Direct. 3 
'To refolve this Problem, the proportion is thus 4 As the firft Number 

- given is to the fecond, fo is the third number to the fourth. . 

To perform this on the Line of Numbers, you muf{t extend the Com- 
 paffes from the firft number or term given,unto the feconds which done, 
that extent being applied the fame way from the third term, wil caule 

! bs moveable FoRe tofall en the fourth | term required. | 
| i> | wh | Pearle 


Rhea i % 


Tbe Wie of Gunter’s Seale, 


Example “ 


Ef the circumference of 4 Circle, whofe diameter is 7 inches, be 22 
snches }. what circumference will a Circle have, whofe diameter 1s 14 
inches ? | Bee es | 5: 

Therefore extendthe Compaffes in the Line of Numbers from 7, in 
the frit part thereof, unto 14in the fecond; this done,the fame extent > 
being applyed the fame way trom 22, will make the moveable pointto . 
fallupon 44 inches, the circumference required. 


| Example doh 


‘Let the circumference of a Circle be 22 Inches, and the Diameter 
thereof 7 Inches, how much fhall the Diameter of a Circle be,whofe 
circumference is 44 Inches? _ ; 

Extend the Compaffes downwards from 22 in the fecond part of the 
Line, to 7 in the firft; which done,that extent being applied the fame 
way from 44, will reach to 14 the Diameter fought. . at 


pioblem Ve 


Three numbers given, t0 find a fourth in an inverfed proportion Cor in the 
backer Rule of Three.) ae 


| To refolve this Problem,the proportion is; As the third number is to | : 
 fecond, fo is the firft to the fourth. | OG Lag a 


Example. 


If60 men make a Trench in 45 hours, in what time will 40 men 
make fach another? cic oie Cre ai oi 
‘To perform this by the Line of Numbers,extend the Compaffes from 4 
the firlt.of the Numbers given to the {econd, having both the fame de- 
nomination; this done, if this extent be applied backward from the. 
third number, the moveable point will fall upon the fourth number 
required fo that if you extend the Compaffes from 60 to 40 (thofe — 
terms being of the fame denomination) viz. of men; this done, the 4 
| , extent 


extent being applied backward from 45, will-reach to 67;5,the fourth 
number you look for. ‘Iconclude therefore, that 40 men will perform 
~as much in 67 hours and:an half, as-60 men will doin 45 hours. 


bse Loctbrée numbers given; to find a fourth in a duplicate proportion... 


The ufe of this Problem appears chiefly in proportions of Lines to 
Superticies,or of Superficies to Lines. Now if the denomination of the 
firli and fecond:terms be of Lines, then extendthe Compaffes from the 
hirft' term to the fecond, (of the fame denomination) this done, that 
extent being applied twice, the fame way from the third term, the 
moveable point will {tay upon the fourth term required. 


\ 


> 
Y © s 


| Ifthe'Content ofa Circlé, whofe Diameter is 14 Inches be 1°54 Inches, 
what will the Content of a Circle be whofe Diameter is 28 Inches?) _ 


of et 


iy Example 1. 


_ Here 14. and 28 having the fame denomination,viz.of Lines,lextend> - 
the Compaffes from 14 to 283 then applying that extent thefame way: 
 from,.154 twice, the moveable point will fali on 615, thefourth pro- 

_ portional'fought, that is, firlt from 154 to 308, and from 308 to 616." 


But if thetwo firft terms have the denomination of Area’s, or Con+: 
tents, and the Quefitum bea Line, then extend the Compaffes upon the 
| Lineof Numbeas, unto halfthe diffance between the firft and fecond 
_ term of the fame denominations fo the fame extent will reach from the 
-third.term given, to the fourth required. | : 


* 


p70 bili 2 . Example 2. 


If the Diameter ofa Circle, whofe Areais 1 54 Inches, be 14 Inches, 
what Diameter will a Circle have whofe Areais 616 inches? 

Dividethe diftance betwixt 154 and 616 into two equal parts, then — 
{et one foot in'14, the other fhall-reach to 28, the Diameter required. 
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p2roblent VI. 
Loreenumbers givensto find a fourthin a triplicate proportion. 


Theule ofthis Problem, confiftethin the proportion, of Lines, and ‘ 
Solids, @& contra. | | 
If therefore the firft and (econd terms have the denominationof Lines 
(as the diameters of Spheres, or fides of folid Bodies.) extend the Com-- i 
paffes.upon the.Lineof Numbers, from the firft term to the fecond ; this: 
done, and that.extent applied three times the fame way from the other: 


term, will caufe the moveable point to fall upon the fourth term required... 4 


Example ts. 


; , aS 

If an Iron Bullet, whofe diameter is-4 Inches, weigheth9 pounds, 
what is the weight of another Iron Bullet whofe diameter.is 8 Inches ? a 
Therefore extend the Compaffes on the Line of. Numbers from 4-to 4 
8; and that extent applied the fame way three times from 9,the move-. ‘ 
able. poirit will firft fall upon 18, thien from 18.to 36, and: laftly from 
36 to 72, theweight required... | | ony ae 
” But iftwo given terms be weight or contents of Solids, and the dia- i 
meter or fide of a Square or Line is fought,then divide the {pace between - ; 
the two given terms of the fame denomination into three parts,and that. 
; diftance, (hall reach from the third to the fourth proportional. . 4 
i 

Example 2¢ pac: { 


If an. Ion Bullet that weigheth 9 pound be 4 inches diameter; what: 
diameter fhall the fhot of Iron be, whofe weight is 72 ? 

Divide the {pace between 9 and 72.in 3 parts, and that third part. 
{hall reach from 4 to. 8, the diameter required... 3 


Example 32 


ae 


Alfo ifa Cube, whofe.Side is 6 Inches, contain -216 Inches, how : 
many Inches thalla Cube.contain whofe fide is, 42 Inches ?: | | 


Te perform this Propofition,extendthe Compafits upon the Line:of : 
71 pen ee | Nunobers -. 


Fhe Ule of Gunter’s Scale, = 2a 
‘Numbers from 6 to 12,3 that extent meafured upon the Line of Num- 
bers three times, fhall at laft fallon 1728. Mee | 


sp 20blent VIL. 
ey 


x To find the fquare Root of ‘any number under 1000000. 


~The {quare Root of any number, is always the mean proportional be- 
twixt 1, andthe number propounded 5 but yet with this general cauti- 
on, viz, if the figures of the’‘number be even, ‘that is 2, 4, 6, 8,10, &e. 
then you: muttlook for the unit, orone, at the beginning of the Line 
of numbers, and the number given in the fecond part, and the Root in 


the firft part: or rather reckon ro at the end to be the unit, and then 


both Root and Square will fall backwards towards themiddle, in the fe- 
cond part of the Line 5 but if they be odd, then the middle one will be 
beft to be counted the unit, and both Root and Square will be found 
fromthence-forward towards 103 {o that according to this Rule, the 
Square of 9 will be found tobe three 3. the Square of 64, will be 83 the 
Square of 144 will be 125 the Square of 1444 to be 383 the Square of 
57600 to be 2403 the Square of 9721196, will be found to be 986.And 
to know, how many figuresany Root ought to confilt of, put a prick 
over the firft figure, the third,the tifth,and thefeventh, @c. beginning 
from the right hand, and as many pricks as are noted, fo many figures 


there muft be in the Root. 


- groblem TX, 
To find the Cubique Root of a Number under 1000000000. 


_. The Cubique Root is always the firft of two mean proportionals,be- 
tween 1 andthe number given, and therefore will be found by dividing 


the’ fpace between them into three equal parts. And to find how many 


figures will be inthis Root, you muft prick over the frft igure, the 
fourth,feventh,tenth,beginning at the right hands and fo many pricks 
as you find, fo many figures'muft bein the Root, which Root may be 
eafily found, with thefe cautions. EN } 

r. If the'laft prick fallon thelaft figure towards the left hand; then 


the Unit is bett placed at 1 in the middle of the Line, and then the 


Ee 2 Cube 


Gube and Root: will both fall fonward towatd 10 ‘at’ ha of the. 
Linc: sort e1od 

2. Ifthe laft prick fall on the laf fee but one. eid: the left hand, 
you may place the unit at 1.in the beginning of the Line, then will the. 
Cube and Root both fallin. the fecond part ofthe Line between 1 in the 
middle, and ten at the end of the Line. 

Ifthe laf prick fall on the laft igure but two,. then always place the 
unit at 1-dt'theend of the Line, and then’the Cube and Root will both 


fa}l backward, and be found in the fecond part of the Line of Numbers. . 

Thefe Notes being obferved, the Cube Root of 1728, will be found - 
to,be.125 and the Cube Root of 17576 will be 263 and the:Cube. 
Root of 438976, willbe found 76% and theiCube Root of 8120608, 
willbe 2015 the. Cube Root of: 11390625, will be 225 3 5 and lafily, | 
of. 513922402, will be found, to.be Sor. _ 


Poblem 0) 


How to monk a Preportines an Sines alone ot three Sines being given, to - 
find a fourth proportional. . 
Example. 

As Sat 22: 45! to: Sine 47 30/5 So is Side 25° I 15 to a. fourth Sine 
required. 

This Problem is wrought on the Line of qPR as: the: fourth Probleie: 
ison the Line of Numbers. Take the extent from the Sine 22° 457 on 
the Line of Sines,to the Since 6f 47° E43 ; the fame extent fhall reach the. 
fame way, from the Sine of 2 3° 15’ to the Sine ak 50/, ie fourth Sine . 
xequired. . 


‘problem XI. 


How »to work a proportion. in fsa alone 30 bree we Tangens ang. 


given, to ite ing odonhs f 
Example te ‘ | 


As mace 42° 4o/to. Tangent 15° BGts ba is s Tangent, a 08/ to 


| the fourta Hangent reqniredsibire aileai t 4s 


$94 | areas. wee This. 
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_ Problem on the Line of Sines.. ; 
- _ Extend the.Compaffes on the Line of Tangents from. the Tangent 


by 


* *~ 6 


"42° 40 to the Tangent 15° 2075 the fame cxtent fhallxeach the fame 


way, from the Tangent 39° 08/ to the Tangent 13°36? required. 


As Tangent 142 58/, to Tangent 39° 15/5 Soi Tangent 47° 18/ to a 
fourth Tangent required. Be 


On the Line of Tangents;the Tangents above 45° encreafe from 45° 
£0-46°,-47°.t0.50°5 60°, Ge. backwards towards the beginning LA hk 
Line : therefor 


ein working this proportion, the fame extent that reaches - 


Bom 14°58/ to 39° 15! fhall reach the contrary way from.47° 18/0. 


73°.11/, the fourth Tangent required. 


eS | i pty Ore: | Ls Ad “Example 3. a ; 


- 


“As Tangent 21° 30s toTangent37° 20's Sois Tangent 42° 40%, t0 a: 
fourth Tangent required. 3 | we’ 
0 The, extent from. the Tangent: 21 deg. 30,min. to the Tangent. 37- 
deg. 20 min. ifapplied the fame way, from, Tangent 42.deg. 40 min. - 
“will fall beyond 45 deg. at the end of the Line; therefore to remedy - 
this inconveniency, having the diftance between Tangent 2 1° 30/and » 
Tangent 37 deg. 20. min. place one point of your Compaffes in the - 
Tangent45°, and let the other.point fall backwards towardsthe begin- 


te 


ning, of the Line, . and it will reft onthe Tangent 27 deg. 29 min.: 
This point let remain fixed, and clofe the other point which ftands in . 
45.deg. tothe Tangent 42 deg. 40 min. then keeping this difiance, - 


“Glace one point in Tangent, 45.deg. the other.will fall uponthe Tan-- 
- gent 6odeg. 45 .min.requiredes: os ce bod 2 - 
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How to work a proportion ia Sines and Tangents togethers « 


- 


123 
This Problem is wrought on the Line of Tangents, as the former 


Example:. , 


ee Se 
7) a oe 


Tie Wie of Gunter's state, 


‘Example I. 
‘As Sine22 deg. 30 min. to Sine 37 deg. ro min. Se is Tangent 19 as 
40 min. to a fourth Tangent required. 


The extent on the Line of Sines from 22 deg. 30 min. to 37 deg. 10 
‘min; fhall reach on the Tangents from 19 deg. 40 min. to. 29 deg.25 
min. required. 

Example ae 


As Tang. Compl. 60 deg..15 min. to Sine 56 deg. 45 min. So is Radins 
-t0a Tangent required. ba 
Becaufe there is a Tangent in the'firft place of the proportion, ‘and ~ @ 
‘likewife a Tangent 1 in the fourth, ‘therefore this proportion muft be r | 
‘changed, by putting Radius in the firft place sand in ftead of the Tang. ' 
»Compl. in the firft place,take Tangent 60 deg. 15 min, (if it had been: 
l a Tangent you muft have taken the Tang. Compl.) ahd nen the pro- 
portion will remain thus: ° ) 


As Radius to Sine 56 ‘deg. 45 min, So is Tee, 60 cn 15 min. 0 the | 
“he angent required. | 


~ The extent from Radius, Sine 90 deg.to the Sine 56 deg. 45 min. on i 
“the Sines, fhall reach from Tangent 60 deg. 15. min. to ‘Tangent, 55 deg, 4 

40 min. phat 
Example 35 


As Radius to Tangent Compl. 60' deg. 15 min. So. is Tega 55 ‘4 40 


omen. to a Sine e required. 


This proportion muft be changéd, hecaiife sHe8t is Railing or Sites gO 
‘deg. in the firft place,and a Sine required. In ftead of the Tang. Compl. 
60 deg. 15 min. take the Tangent 60 deg: 15 min. and: ie Radius in. 
-the third place, and fo:the proportion follows. 
-As Tangent 60° 15/,to Tangent 55-deg.40 min. So is Radius to the 
- Sine fought. ‘Therefore the extent from the Tangent 60 deg. 15min. 
to Tang. 55 deg. 40 min. fhallreach Agee SA or Sine so deg.to Sine 
56 deg. 45 min. x REDE 


| 9920b- 


Cie Ule of Gunter’s Scale, 
Hew to work Numbers and Sines together: 
| Example. 
AS 56, t0 1065 Sois Sine 29 deg. 30 min, toa Sine required” 
Extend the Compaffes on the Line of Numbers,from 56 to 106,the - 


fame extent fhallreach the fame way on the Line.of Sines,from 29 deg, - 
30.min. to.68 deg. 50 min. required. . 


p20blem XIV. | 
Howto work, by Numbers and Tangents togethers . 
Example. | 
As 202, #0523 Sois Tangent 73° 52!,' toa Tangent required. - 


The Extent on the Line. of Numbers, from 202 to 52, fhould’: 
reach the fame way on the Line of Tangents from 73 deg. 52 min. to”. 
the Tangent required 5 but the Compaffes fo extended fall beyond the. 

end of the Line, therefore this defect muft be remedied, as in the third” 
Example, Problem12,by placing the faid extent in Tangent 45 deg. and”: 
letting the other point fall backwards in the Line 3 which being tixed,’. 
clofe the other point to. 73 deg. 52 min. and then placing your Com-- 
pafies again in 45 deg. the moveable point fhall fall on 41 deg. 37 min.’ 
the Tangent requixeds. | . 


SEC TY. 
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Abe Delcription.and Gle of the Stnt- 
>, ca Ruanant,, +e 


“6 { *EhES Inftrumeéntis conirnonly madé of Brafs, Box, or Pear-tree, 


L., being:a Quadrant, orifotwth: part of;a\Citcles: the: Limb thereof 
‘being divided into 90 equal parts ordegrees, isnumbred with 1o,'205 
30, 40, Gc. unto.90 3 and alfo is divided into 8 equal parts,which are - 
‘the Points of the Compafs, and. doth reprefent any of them, according 
asthe nature of the Queftion requireth,, . | i 7 
The two fides thereof are commonly divided into 60 (orfometimes 
-into 100) equal.parts,-.and numbred: from the Center with 10, 20, - 
20, CNC. f 3 a ea , 
is Likewite there is an'Index that moveth upon the Center. of the Qua- 
-drant, and reacheth without the Limb, always divided with the fame - 
equal parts as, the fides, and numbred.as before, . 2. cos os 
And from thofe equal parts on the Sides,are drawn Parallels through-~ 
out the whole fuperficies of the Quadrant, crotfing one another at xighe- 
Angles. 4 noh.ce sous’) at Lact mo yeu? Sot Sao Roe 
Rnd the Lines of the fives and tens. are commonly prickt for diftim@i-, 
-on fake which faid-Lines and Parallels do reprefent: the, Sines, :-and, 
“Sine Compl. of any Arch (divided into equal parts). [which fuppofe 
is thereafon why itis called a Sinical Quadvant.|. 0 eo csocr) ool 
But here note,that thefe Parallels that proceedtrom the fide A.B, (in 
the figure ofthe Sinical Quadrant) axefor diftinction called Sénieal Paxy 
-rallels; and thefe Parallelsthat proceed-from the fide C D,are called Cos; 
_Sinical Parallels. age nae ; 
Now thete diftin@ions being obferved, we thall proceed to the Ufe, 
inthe folutions of feveral Problems in Navigation, and in working a 
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The Ufe of the Sinical Quadrant, 
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difference of Latitude, 
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Courfe the fifih Rhomb, diftant 45 Leagnes, i, 


‘Therefore 


i 
he 


done, _ 
Sin 


is t 
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a 
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5 Leagues, 


- 


ifth Rhomb, wh 


45. Leagues3 and‘in- 


is 


X to cut 2 
Ff 


tthe lndexto the 


find the Inde 


the Diftance given thereon,which 
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; ‘eal Parallels, you 


crence 
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a8 Lhe Uieofehe Sinical Duavran’ 
Difference of Latitude, andia the Co-Sinical Parallels it will cut 37 45 
which isthe Departure, ary ee TOS, eee a | 


aroplent I. 
being given, to find th e D sftance anna 


my | 


a oe  Courfe and difference of Latitude 
Departure from the Meridians. Aaa oe | 
Courfe the fifth Rhomb,. difference of Latitude 37 x. Leaguese. 


| | Set the Index. to the Courfe, and find the Difference of Latitude in. 
the Sinical Parallels, and where that doth interfect on the Index, is 453 
which is the Diflance required ; and where it doth meet: the Co-Sinical: _ 


Parallels, there 15.2 5 Leagues, the Departure. from the Meridian... 


—— apzoblent Ii. Ste ee 
The Courfe and Departure being given, 10 find the Diftance and digftience® 5 
of Latitude. ea Ne Bafa te oe) 
, Courfe the fifth Rbhomb;, Departure 37.3 Leaguese 


w 


Set the Index to the Courfe found-in the Limb,and in the Co-Sinical : 
Parallels find the Departure 37.2 (being numbred in the. Margent) and 

| - where it-doth mect with the Index,it {heweth the Diftance run to be 45: 
- Leagues ; and where the Index meeteth with the Sinical Parallels,there. 


you.will find the difference of Latitude to be 25 Leagues. . 


The. Diftance.and difference of. Latitude being given, to find the Courfeand- 


Depariuree. | wrhes : 
peer _ Diftance 45, difference of Latitude 25 Leagues... 


- Pirft; Find th Diftance run. upon the Index, and then move the Tae 
dex until itdothinterfethe difference of Latitude inthe Sinical Parale 

~ Jels ; andat this po ition of the Index, look in the Limb,. and there you” 
will find-the Courfe tobe the fifth Rbombswhich was required,and where 
the Sinieat Parallel of. 25.doth meet with .the Gor Sinical.Parallelandce i 


< 


ii 
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‘the edge of the Index, that will thew you the Departure from the Me- 
ae Ns 6 ee on the fide CD. 


ose - P2oblem Vi 


| The Diftance rs ruin, ‘anid Departure from she Meridian wey piven, to o find 
| she sh and difference of Latitude, - 


 Diftance 45 Leagues, Lath 37 3 Leagues. 


Firt, Find the Diftance run on the Index, put that to the Departure . 
in the Co-Sinical Parallels, and that point fhall cut in the Sinical Paral- 

‘dels the difference of Latitude 25 Leagues, and the edge of the Index 
fhall thew in the Limb the salle which is the fifth Rhomb,which was 
required. | 


> problem VI. 


The difference of Latitude and Departure from the Meridian being given, 
to te the see and Diftanee. 


: Us Lat. 25 Leagues, Departure ae 5 Reapers | 


‘Eiof Find the difference of Batiinde | in the Margent of Sinical- Pes | 
rallels,and alfo the Departure in the Margent of the Co-Sixical Parallels; 
and note where thofe Parallels meet each other,in that point put the In- 
dex: then on the edge of the Index fhall be cut 45 Leag, the Diftance, 
and on the Limb the ate of the jngex va thew the fifth Rhomb which. 
was required, — 


“problem vil. 


~ To know how many Leaghes you most fail pon any point of the Compafs.ta 
raife or deprefs a degree of Latitude by the i) inical Readrant. 


- Toperform heya mutt lay the fader v upon the point of 'theCom- 
pafs,and {ee where the Sinical Parallel of 20 Leagues (which is one de- - 
gree in the Equinottial jdoth interfeé the edge of the Index, there will 

be fhewn the quantity of Leagues you mutt fail'to zaife or deprefst the 
Pole upon any point of the ‘Compats. ra | 
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220 The Wleokehe Sinical Quadrant, 


As for Example on the thirid Rhowib. tsi 10 9g) 


4 


If you lay the Index on the third Rhomb, the Sinical Parallel’ of 20 
willfhew 24 Leagues, which you muft fail on that point to raife or des. > 
prefs one degree of Latitude s. and that point on the Index will thew in 
the Sinical Parallelsthe depaxture from the Meridian,to be 13 Leaguts,.. 


- 9. B2oblem: VIL, | 
Shewing the Ufeof the Sinieal Quadrant in working a T raver fe at Seay | 


£25 


“The Sinical Quadrant isa plain and: ready Inftrument for this pur- 
pofe and is commonly imployed for.the working of fhort Traverfes at: 
Sea 3I'le give one Example of 24 hours run,in the manneras’tis ufually.- 

placed on the Log-Board,, and how.it maybe. taken off and wrought. 
by this.Inftrument.. Aran 
Example. 
-Admit.a Shipat Sea, and bound to the Northward, fteers away her. + 
Gourfe North-Eaft,but then meeting witha contrary and fhuflingWind; 
fhe makes feveral Gourfes,as ishere-under expreffed in this.Table,after, 
the form of the Log-Board.. . sath seh plant ae : 
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4 ih 
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Fhe Mile oF the Si 


inital Dundsrant, 2210 
In this-Table.there are fix Columns 5. The fir? diftinguithed with H, | 

thews the time, ‘of hours, atewhich thefe Coutfes and Diftarices are thus - 

fet down upon the Log-Board, that is.at 2 o’th Clock, 4 o’th Clock, 

6o'th Clock, é&c. the Log being commonly hove every two hours. 

_ The fecond, third and fourth Column fhew the Knots,halfK nots,and - 

Fathomsthat the Ship runs upon any Courfe- in the fpace, of half ami- 


& 


* The fifth Column contains the Courfe fteered by the.Compafs;but- 
the Lee-way that the Ship. makes,is left to the difcretion of the Calcu-- 
Hator, to beallowed according to the mould of the Ship, and the Sail: 
the bears, and alfo having refpe&t to the Wied and Sea at. the. fame 
Ls eS SiR Ra aC Das RE te eshiutina i doponasekt 
~The fixth Column fhews upon what point of the Compafs the Wind: 
is,and manifefting whether the Courfe 6 Large, or upona Wiad... 


- Thus much for the form of the Log-Board, and. the manner of fettin g° 
down the.Courfes and Dittances thereon. .Now-fomewhat briefly, how. 
totake off (as they call it) this account from the Log-Boatd, thereby. 
to. compute the Ships true Courfe and Diftance by the Sinical Quadrant, 
or.other Jnflrumental or Arithmetical Calculation. ae i 

’Tis ufual for the Mafter, his Mates,and all other that are defirous to 
keepa Reckoning of the Ships way,every day at Noon when the Ship is + 
at Sea, to take an account of the feveral ransuponthe Log Board, for. 
the 24-hours laft paft, taking notice of the Wind and other Accidents, 
allowing for every Knot and half Knot,fo many miles and half miles run. - 
in.one hour, and four times fo many in a Watch, or four hours: And: 
_ becaufe *tis ufual to heave the Log but twice in a Watch, or every two. 
hours,and the Courfe and Diftance fet down accordingly’ therefore the 
Knots and-half Knots upon the Log-Board foreach Courfe mu’ be ad- 


Y 


ded together,and the total doubled gives the number of Miles upon each . 


_-refpective Courfe: As for Inftance, in this Examplein the Tableunder » 
the Letters HK, K; @e. in the firft Line, you will ind 4 Knots N.F, 
_which being doubled gives 8 Miles,the: Diftance upon'that Courfé : But. 


mad 


now for.the more orderly working the 24 hours run,it’s convenient to. 
frame a Table, after the form ofthis here annexed... 
: SAT raeeey POLO OT Ti ROAL LO TIGL ob Oran? Dem 


be 


| ad. ah Pow to Work a Kraverte ges. : 


ciatnpnte 4179 Operation of thefe Traverfes ty the Sinical- 
Hct Custuac eee As 
5 North] ‘Wind large, therefore. 

ay the Index upon the fourth Rhomb,or 45 degrees from the Meridian, 
you fhall find the Diftance run 8 miles upon the Index, to interfect at 


54, in the Sinical Parallels, which is the Northing, and is to be placed 

in the North Column, andto cut 5 3 in the Co-Sinical Parallels, which. 
is the Eafting,to be placed in the’Eaft Column: and the redfon why the. 
difference of Latieude and:Departure now found by the Sinical Quadrant 
is fet under the North and Batt Columns, is, becanfe the Courfe is be- 

.tween the North.and Eaft.- ~ | , EHO TREE GV I, 


on, The firft ‘Courte is North Ealt 8 miles,the 


¥ 


io A Table of the Nerebing, Sourhing; Eafting and Weft- i ae fu) 


ing of thefe Courfes, found by the 
Sinical Quadrant. 


Courfe. WW, i N: ca ; Pe 3 Se ae Ba 4 4 


| miles. miles...) miles. . yee 
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2. The fecond Courte as Halt b North Po tilestiapn 5 Nir oo 
- Courfeteered is Eaft North Eat the Ship lying within Ryernstty 7 
. «the Wind,and allowing one point for Leeward-way, the true Courfe isy 
fo b efore,Eatt and by Norths Therefore place the Index tothe feventh 
point; or 78° 3 from the Meridian, and by 19 miles,the Diftance,there ~ 
ae will 


* 
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will oI cut 3 3. miles, in the Sunical Parallels, which is the Northing,and 
8 © milésin the Co-Sinical, which i is the Eafting. ) 

AB, ‘The third Courfeis ( ‘allowine., as befors;one point for Leeward- 
way), Faftha Point Southerly, and the diftance. 2amiles 3 therefore lay 
the Index to 73 points, or 84. d gaz, and by 24 found on the Index, 
—fhallbe cut 24 inthe Sinical Parallel, whichis: the Souching, and 
Pili in the Co-Sinical, “which is the Eafting of this Courfe and Di+ 

anmee. .... 

And what hath hice faid of thefe thiree Cc élite the hae isto he un~- 
derftood inthe reftin the fore-going Table, giving the fame allowance. 
as before, the Ship being ftill by a Wind. 

Having. thus therefore, according to thefe laf Inftances, Rudd the. 
Northing and Southing, Ealing and Wefting.of thefe feveral Courfes. 
“and Diftances, and placed them in their.proper Columns 3 fumup the. 
aes in,thofe Columns, and orderly fab{cribe rheit total,as in, this Ex-- 
ample... 

The fam of. the North Column is 26-miles 5. of che South Column 
“12. r? “ofthe I Eat 66%, and of the Welto,miles. 

“Then compare the North and South Columns together, and alfo the 
‘Eat and Welt; and. deduct the leffer from the preater,as in the fore-go- 
ing Table ; the Southing is to be fubtracted from the Northing.and the- 
__Welting fromthe Eafting 5 the Remainder Northerly, 13 3 miles,is the. 

difference of Latitude,;,the Refidue under the Eali Column,s7 + smiles, 

isthe Departure tothe Eaftward of the Meridian.. 

_. Andif the direét Courfe, and neareft Diftance, from the place oie: 
the Ship began this Traverfe, to that where fhe now is fur pofed to be, . 
were required; *tis readily computed by the Sénical Quadr.And to per> 
form this,ind where 13 3, in the Co-Sinical, Parallels interfect the Sinical~ 
Parallel of 57 2, and bring the Index to that Point, and by the Index: 
in the Limb (hall be fhewn the Angl: of the Courfe 77 deg. fere, ot 7 
points from.the Meridian, viz.E. by N.and the Diltance run,found on - 

: he Index, will be 59-+ miles. . 

. And thus.after the form. of this irk Example,you may a thediffe-- 
‘rence ofLatitude.and Departure from, the Meridian of any 24 hours. 
‘Traverfe, and likewife reduce it to.one. Courfeand Difiance,. | 

And what ishere in particular applied to the Sinical. Quadranty the. 
fame is-to be underfiood of the other Infiruments, it being,only a repcti- - 
tion.of the firt Cafe, by the Courfe and. Diftance given, to find ‘he Dit-~ 
ferenceof Latitude and the Departure, which. found, is. order! y to. bes. 
peed ina Table, asin. the fore-going. Basel, Le 
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‘\Alavingfpoken fomewhat | of the Log-Board, and of the Ue 
thereof, Ithink it not amifs here to fay fomething of the 

Log-Line, and Half-minute Glafs. Cecgiy og led, 


Lime, and Halbnunute Glals, 


“Secing that the mariner of keeping Reckoning ofthe Ships way(by 


‘our Englife Navigators) is commonly by the Log-Lineand haif-minute 
-+Glafs,and there ought to be great care had to the truth of them: but it 
hath been anantient Cuftom to meafure feven fathom between knot 
‘and knot upon the Log-Lines which way of meafuring hath been. 
grounded upon'a meer conjecture, that 4 of our feet makea:pace,and a 
thoufand fuch paces make a mile,and that 60 fuch miles'make a degree; 
fo that a degree fhould contain 300000 of our feet, and one mile (or 
-minute)500o feet 3 and beeaufe an half-minute of time is the 120” part 
-of an hour, the Log-Line fhould.anfwer to.that proportion,and be the 
“ 120" patt ofa mile, which by thisaccount is 41+} feet, between’ each 
_knot on the Log-Line. HODES 204 2e aaa 
"But this erronecus computation hath been fufhciently refuted by 
“Mr. Oughtred, Mr. Norwood, and others. tae yee 4 


sot Bi i 


Mr. Oughtred in his Circles of Proportion pag. 15 a doth there propofe | 


66 + Statute miles to an{wer to one degree upon the Farth,each contain- 


: r 


ing 5280 feet; {o'that according to this computation there is 349800. 


Englifh feet in one degree. : we 
And Mr. Normord in his Seaman’s Practice, pag.43. doth declare That 

(by a worthy and commendable Experiment of his) be found a degree of 

the Circumference of the Earth and Sea, tocontaon 367200 of our Englifb 


feet. Put he farther confenteth, That becaufe the Ships way i more than J 


-doth really appear by the Log-Line, and becaufe it 1 more fafeto bave the 


Reckoning to be ‘fommbat before the Ship, together with the Evennefs of ha 
Number to allow but 360000 feet to be one degree, and confequently 6000 
_ Englifh feet to be one. minute or 60% part of a Degree (vulgarly called a . i! 


amile) which Number being divided by 120, giveth 50 foot betmeen'knot and 


‘knot on the Log-Lines fo that upon this greund, if a Ship rannerb om 


Seo 
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DE the Log-Line ¢ half min. Glats, 225 
one of thefe knots inhalf a minute, fhe runneth one mile (or the fixtieth part 
of a degree) in an-bour, or one League and one Mile ina Watch (or 4. hours.) 

Likewife Monfieur Picart has lately meafured the length of one de- 
gree in France, and.finds it to contain 365184 Englith feet; nearly 
agrecing with Mr. Norwood. But notwithftanding thefe Experiments, 

:+ together with the confent and approbation of other accomplifhed Ma- 

| thematicians in their Books of Navigation, hath {ufficiently dete@ed this 

Error; yet this Truth hath not had that Entertainment as the Excel~ 

lency thereof hath deferved, becaufe Cuftom hath fo long prevailed 

| againft Reafon. : : 

| _ Mr. Norwood in his forementioned Book, hath affigned. fome Reafons 
why he fuppofeth this Error hath been fo long received and tolerateds I 
fhall forbear to mention them, referring you to the Book it felf. But I 
fhall aflign one Reafon more which Ihave obferved from Experience, 

whichI hope willin fome meafure help to prove the Truth of Mr. Nor- 

wood's Experiment,and that the Log-Line (as commonly divided )-may 

be proved to.be too fhort for true meafure 5 for I have obferved,that if 
a half- minute Glafs be made of its due length,and according to truetime, 

that then their reckoningsintollerably out run the Ship 5 and they con- 

_ tinuallycomplain, that thofe Glaffes are too long But if they have a 

_ Glafs that is 5 feconds horter than true time, they do reafonably well 
agree with the Log-Line in their Reckonings : becaufe one Error doth 
counterpoife another, viz. fhort meafure and fhort time. . Yet notwith- 
fianding this concurrence and affinity between this Log-line and fhort 
half-minate Glafs, it is apparent that they are both Errors, and there- : 
fore to be rejected: for I {uppofeit would quickly appear, that if the. - 
Log-line were of its.due length and meafure (i. e.) 50 foot between. 
each knot, and the half-minute Glafs of its due length, according to — 
true time, there would doubtlefs be a greater harmony and concurrence 
of truth, and Navigation beof more certainty than it is. 

So that now it doth plainly appear,by this above-mentioned Obfer- 
vation, that the Log-line, as commonly divided, is too {hort according 
to Mr.Norwood’s Experimentsbecaule the neceffity of keeping a concur- 
rence in the Reckoning, is by a Glafs that is tco fhort by 5 feconds for 
the-true time of-half-a-minute, or-30 feconds. | 

But here I fhall give you a Rule to prove whether a half-minute Gla( 
be of true length or not; the way is generally approved to be very true, 
and what I have many times made Experience of, and can atteftit by © 
my owniknowledg. The Experiment ismentioned by Mr. Philips, in 

his Advancement of Navigation, and is thus to be performed. | 

: ; , Ge fi 


Dev! 


"ates 


“An eafy and exact nay to meafure a Half. minute Glafs, 
sghicott or any fmall portion of tome, 


“Take a Bullet of any weigh 
‘Thread ot Silk to it, being 39% 


t whatfoever, and make faft apiece of 
Inches in length, from the Center of the ' 


Bullet unto the end of the Thread, where a ‘noofe mutt be made to hang 


it ona {mall Pin, which is to 


may {wing freely. 
“This Pendulum 


being thus prep 


be faften ed to any Place where the Bullet 


ared, hang its Noofe on the Pin, the 


Thread being, exactly 384 Inches between the Center of Gravity, and’ 


the Center of Motion, each o 
-fwift or flow) fhall 
will be the true length of a minute,an 
So by this ingenious Exper 
Glafs; an 
this Exper 


minutes is a true 


{mall portion of time by 
difcovered every time the Pendulum 
is fuppofed to fall from the Pin whe 
be objected, that at 
e thereof, tha 


But ifit fhould 


and again by the violence 
lam may by that means 

“A Remedy there is prove 
(horter, and thereto make a {mall knot, w 
and Thumb,and then w 
lwaysto afcend toan Ang 
{o fhall each fwing be equ 


tween your Finger 


tocaufe the Bullet a 
Perpendicular) and 
So that ifa Ship be t 
make fhift to try this 
of time without the h 


be atrue fecond 


Experiment 


iment you may 
d if you have no Glafs, 


dagainft this, 


» and to meafure 


elp of a Glafs.. 


€ the {wings of this Bullet (being either 
of time, fo'that $0 of thefe {wings . 
d 30 the true length of halfa min. 
know which of all your half- 
you may meafure any 
iment, for half a fecond of time is: 
doth pafs the Perpendicular, that 
reon the Pendulum doth hang. 

Sea, when the Ship is thrown to- 
t then the Vibrations of the Pendu-- 
be obftrudted, and fo the fwings be uncertain. | 
by making the thréad 7 Inches 
hich knot you are to hold be- 
ith the motion of your hand’ 
le of 6o degrees (fromthe 
equivalent to thofe'before 5’ 
offed with the vidlence of the Sea,’ yet a Man may” 


a true half-minute’ 
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Sect, IV. 


Ee Delcription and fe of the lain 
Chart. 


| Gia Hefe Charts are drawah upon Vellom, and pafted upon Boards, and 
| are commonly called Plats; in the middle thereof isa Center,upon 
“which there is an occult Circle defcribed, which is divided into 32 parts 
or points ; and by every one of thefe points (from the Center) are drawn 
-feveral Lines quite through the Plat, reprefenting the Rhombs or ais 
of the Compafs, neceflary for the afe thereof. 


_ Then is the form of the Land portray’d upon it, and fet off with lively 
Colours ; 5 and aifo a Scale of Leagues to meafure the diftances of Places. 


There is alfo a Meridian Line equally divided upon the Plat, which 
difcovereth the Ratitude of any Place: The feveral Uufes follow : : 


The feof Be Plat. | ails 


~ 


1 To find the Latitude of any Place wepon the Plat, 


; Takes yout Compaft es, and fet one foot in the place required, and 
acd the other foot to the neareft Diftance of an Eaft and Weft Line, 
and note where that Line doth cut the Meridian Line (that isd ivided 
into degrees); then fet one foot where it interfects the Meridian Line, 
and the other foot will reach upon the Meridian: Ling to the Lati- 
tude of the Place-requireds. | ve | 


Aon ae | To lth the panei of one place from attotBir! © Qs @ m 3 , 
3 the Diftaitce dcquited be tel than the length of the Scale, dt tale 
‘your Compaffes, and fet ‘one foot in-one of the places, and the‘other 
_ foot in, the other place,:then with the extent between your Compaffes 
aoai Ue C8 2 } appt ed 
. | 


C» Uheted | 


228 . FTLhe Deleription of the plat. | 


applied-toyourScale of Leagues, will give the meafure of theDiftance 
of the two places. | ee 
But if the Diftance between thetwo places be greater than the length 
of the Scale, then firft extend your Compaffes upon the Scale'to the 
whole length thereof, and with that Extent, fet one foot in one of the 
Places required, then dire& the other foot towards the other place by - 
the help of a Scale or Ruler in a right Line 5 and if the Diftance be great, 
you muft turn the Diftance between the Compaffes over twice, thrice, 
or oftner,until you come to the other place required 3 and if it falls out 
that the laft extent doth fall over the fecond place, you muit then,from 
the laft place where the Compaffes ftayed,draw in the other point,unti} 
it touch in the place required,and meafure that upon the {Cale of Leagues. 
- As firppofe your Scale were a 100 Leagues,and it you turn the Compaffes 
two or three times over, then is the Diftance fo many 100 Leagues, and 
that {mall Diftance mores which being meafured upon the Scale, it 
giveth the odd Leagues, and fo confequently the Diftance required, 


3. To-find upon what Point of rhe Compafs bee Place beaveth from 


another. 


IF from the two. places propounded, there be a Rhomb-Line that lieth 
diretly from place to place, then is there no more trouble in it, but to 
Jook upon the {mall Compats upon the Plat, and fee upon what Rhomb; 
it isthat they bear one. from another. ~*~ | 
But in cafe a Rhomb-Line doth not lie dire@ly from one place to the 
other, thenextend your Compaiffes from the firft place in the neareft di- 
fance to the next Rhomb-Line, that you. imagine in your judgment ly- 
eth nearelt a Parallel from place to-place,and upon that Rhomb-Line run 
your Compaffes along, till the other point (being at right Angles with 
it) doth reach the other place, and that Rhomb- Line is the true point of: 
. bearing the one from the other. Vora 3) mada eX zarrgsb etd 


4. To keep a Reckoning upon the Plat of awhole Voyage. to 3a 


Firfk, It isto. be underfoed, that you are.to keep aReckoning of 
every days work, either by the Tables,or your Sinical Quadrant: (as. 
you axe-beforetaught), or.any.other way neceffary forfuch a purpofe 5 
~ and alfo to. caftup all your Traverfes for one or more days: and then 
__after-you have fo done, and brought it. to the neaxeft touth you can, ei- 


ther 


{ 
( 


ai Khe Wie of the lat. arte | 


ther by Obfervation or otherwife, then you are to fet off your work up” 
on your Plat, fo that the Place where your Ship is, may appear to yout — 
eye for the fatisfaction of your Mind, and for the information of yout 
Judgment. Sal we | tee | 
As fuppofe that you fail from the Lizard South-weft wards; then 
from.that very time you begin to keep your Reckoning of your feveral 
Courfes and Diftances, until you have fome convenient’ time to caft up 
all your work, to find the difference of Latitude, and your Departure 
from the Meridian of the Lizard. The difference of Latitude we will 
 fuppofe to be.3°, and the Departure to be 50 Leagues, which 3” you 
 mnuft {ubera@ from the Latitude of the Lizard, which we fuppofe to be 
50°00’ North 5 fothat the Latitude that the Ship is now in, is 47° 
007, and 50 Leagues to the Faftwards. ¢°°Y "eM vo Cfo oma 
Therefore to fet the place of your Ship upon your Plat, you muft ufe 
two pair of Plat-Compaffes: with one pair take the extent between the 
Latitude of 50° 00’,and 47° 00/3 and fet one point of your Compaffes 
inthe Lizard,and.extend the other point towards the fecond place, but 
fo that your Compaffes may ftand Parallel to a North and‘South line, 
which may be eafily found with the other pair of Compaffes, by trying 
whether the Leggs be equidiftant from ‘the next North and South lines. 
this done, keep.one foot of your Compaffes in that point, and with the 
other pair take the Departure 50 ee from the Scale of Leagues ; 
then interchange your Compaffes, “placing thefe laft pair in the point 
where the other pair ftood, fet this Departure 50 Leagues to the Faft- 
ward, and fo, that your Compaffes may ftand ‘Parallel to an Eaft and 
Wet Line, which you may try as is faid before. The fecond point thus. 
found upon the Plat, is the place of the Ship (according to your Rec- 


Akoning, ). Which WASTE o coi Mivvel sdb cod 
odo} wD to ‘top the Plit: ar Plain Chart. 
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Eye Uie of the true Chart, conuttonly 
called Mercator’sChart. = 


Shall not here mention the projection of this Chart, it being largely 
handled by the firft Inventor, Mr. Edward Wright, in his Correttion — . 
of Errors, only here fhew very briefly, the ordinary and moft neceflary 
ilfes of this Chart. ee ical Sr Rte we 


1. To find the Latitude of any Place in thefe Charts. — 


This Operation upon thefe Charts,isin all refpets like that which has 
already been delivered for the fame purpofe, in the ufe of the Plat, or 
plain Sea-Chart 5 for if you fet one point of your Compaffes in the place 

: whofe Latitude is required, and open them in the thortett Diftance to 
the next Eaft and Welt Line,obferving where it interfects the graduated 
Meridian, and then placeone point in that Interfection, turning your 


Compaffes upwards or downwards,according as the place lies, from the 
Eaft and Welt Line, and the moveable point fhall fhew upon the faid — 
Meridian the Latitude of the place required. Se rcs 

Suppofe the Latitude of U/hant were required by this Chart ? 

If you take the neareft extent to an Eaftand Weft Line, and place 
that Diftance from the InterfeGtion on the graduated Meridian, asis ~ 
before directed, you will find the Latitude of Ujhant to be 48 deg. 
30min. Northerly, Te Ce ee Peay a 


2. To find the Longitude of a Place, and confequently the difference of — 
. Longitude in degrees, between.any.tme Places fituate ae 
| upon the Chart. ; mH 
To find the Longitude of any place upon the Chart, fet one point of 

__your Compaffes in the {aid Place, and take the neareft Diftance to the - 

next North or South Line, and obferve where this Line interfects the 
Equinodtial, and keeping the {ame extent in your Compaffes, place one — 
| , “point 
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point,in,theInterfection, and turning, the Compaffes the {ame way, 

_ that the place whofe Longitude is fought lies from the North and South 
Line, the moveable point refting inthe Equinodtial, will fhew the Lon- 
gitude required. : 


, ; 
vers 


Suppofe the Longitude of the Barbadoes were required. _ 
© Ifyou place the point.of your Compaffes in the Ifland of Barbadoes in 
the'Chart, and take the fhorteft extent to the next North and South 
Eine, placing the fame at the interfection .in the Equinottial as is di- 
rected,you will find the Longitude of the Barbadoes to be in thefe Charts 
317 deg. 30 min. from Teneriff. But the Longitude of Places being va- 
rious, according. to the place from whence it is begun, fome reckoning 
it from Flores and Corvus, {ome from Teneriff; &c. The chicf bufinefs 
will be to find the difference of Longitude between any two places, 
which is thus to be performed: ! . 
When you have found the Longitude of the two places, fubtraé the 
leffer from the greater, and the Remainder, if lefs than 180°, is the Differ- 
.ence of Longitude between the two places; but if the Remainder be 
greater than 180°, fubtract it from 360, the laft Remainder is the Dif- 
ference of Longitude required, . | * 

‘Suppofe the two places were the Lizard, in the Longitude 10° 40’, 
and Thoma land in the Longitude 27° 30’, {ubtracting 10° 404 
from 27 deg. 30min. the Remainder 16° 50’; isthe Diff. Long. 
” Again, Stippofe the two places were the Lizard,.as before, and Bar- 
badoes in the Longitude 317° 30/, fubtracting 10° 40% from 317 304, 
there remains 306° 50’, which fubtracted from 360°, the Remainder 
—. §3° 107 is the Difference of Longitude required. - , } 


iphale 3. To know how one Place bears from another. 


* For the performance of this Problem, lay the edge of a Ruler from one 
‘place to another, and with a pair of Compaffes try to which of the 
| Rhomb-Lines the edge of the Ruler is the neareft Parallel, which bein ce 
‘found, that theweth the point ofthe Compafles the two places bear one 
from another. is 


a, ‘ y * : 


* 


“Suppofethe bearing of the Barbadves from the Lizard were required: 
Theretore lay the edge of the Ruler upon both places, and you will ind 
that South Weft,2 a point, Wefterly,is the neareft Parallel thereto, which 
is the bearing of the Barbadoes from the Lizard, and the oppolite point. 
North Eaft,; Ealts the bearing of the Lizard from the Barbadees., 
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4. Ts find the Diftance of so’ places npn MERCATOR’ 
CHART. SiC 5! p20} tee 


If both places be in one and.the fame Latitude,take with your Com- 
paffes the length of a degree of the Meridian at that Latitude ( taking . 
half the degree above, and half beneath the Latitude: ) for fo oft as you 

{hail find that length between the two places,fo many times 20 Leagues 
are there betwixt them but if the Diftance be great, for expedition 
you may take five times the length of that degree, and counting it fos 
109 Leagues, proceed as before. base | | its 

Suppofé the Diftance were required between the point of Ubaat in 
France, and Trinity Bay in New-found-Land. sh slang ps i 

The Diftance taken as before about the Latitude of 37°,you will find 
it to be 550 Leagues. eae : 

But if two places have not the fame Latitude, the EquinoGial notcom= 
ing between them, fubtract the leffer Latitude out of the greater 5 but if 
the Equinoétial cometh between them, add both Latitudes together, fo 

have you the Dafference of Latitude between both places. ee 

Now if both places have the fame Longitude, fo many degrees as 
there isin the Difference of Latitude, fo many times 20 Leagues is the 
Diftance. . ! | Miss 

But if the places differ both in Latitude and Longitude,then look how 
many degrees the Difference of Latitude contains,fo many degrees of the 
Equinottial take between your Compaffes 5 then lay a long Ruler to both 3 
places, whofe diftance you feek, and obferve where the Ruler croffes the 
Equinoétial, or {ome other Eaft or’ Weft Line,or Parallel of Latitude, and’ 

leading one foot in the Equinoctial or other Parallel, move forwards the — 
other alfo Parallel-wife, keeping always that diftance, till it crofs the 
Rhomb of thofe two places in fuch fort, that one foot refting by the edge 
of the Ruler, the other carried about,may but only touch the Equinodtest 
or other Parallel cut by the edge of the Ruler; then take with your 
Compaffes the Segment, or part of that Rhomb between the croffing and 
the Equinottial or Parallel, which meafure in the Equinoétial, and fee 

how many degrees are. contained betwixt them, fo many times 20 

Leagues is the Diftance of thofe two places. smesarrova rude ke 
Or, if that Segment of the faid Rhomb be greater than can well be 
taken with the Compaffes, take the lengthof 5 degrees of the Equino- 
Gial between your Conipaffes, and leok how. oft you can find that 
length in the Segment of the Rhomb aforcfaids for £ many hundred Z 
Leagues is the Diftance of thofe two places. wid 
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If the Diftance from the Lizard to the Barbadoes were required, the 
difference of Latitude between thofe places, is 36° 48%; Therefore take 
39° 46/ from the Equinocizal,and laying a. Ruler.over.both places ‘of a 
fufficient length, it willcrolsfome Parallel of Latitude about 9.degreesis 
then keeping this Diftance of degrees in your Compaffes,apply one point 
| to the edge of the Ruler, fo that the other point may but Jult touch the 
Parallel croffed by the Ruler; the Segment of the Rhomb,. between the 
point where the Compaffes ftays, and the interfeGion by the Ruler and 
Parallel of Latitude, meafured by the degrees of the Equinottial, gives — 
the Diftance 1141 Leagues, which was required. , | 


“There is nothing elfe that will be-of any difficulty in the 
common use of this Chartyif « thefe brief hints be 
— underftood. | “ae 
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\F Globes, there are two forts 3.one is Terrefriat, and the other 
Celeftial, — a ‘pep Aon ie 
* "The Terreftrial hath on the Superficies of the Body. portrayed and de-_ 
{cribed the whole form and fafhion of the Earth and Sea, with all the 
Circles of the Sphere, as Colures, Equinoctial, Tropics, te. 

The Celeftial Globe hath on its {urface, the Conftellations of ‘all the. 
known Stars in the Heavens, placed in their true Latitudes and Lon gi- 
tudes, Right-Afcenfions and Declinations, drawn into f{everal Images 
and Figures, according to the Fictions of the Antients 5 with the Cir- 
clesiof the Sphear, asin ‘the Zerreffrial Globe. ve 


_ Geographical Definitions, neceffary to beuuderfiood, 


_ 


Def..I. ‘ @. er LQ 


| _ The Globe of the Earth is a Spherical Body compofed of Earth, and 
Water, and is divided into Continents, Iflands, and Seas. — 


Bs 


II, 


LENT RE AEF MMOLE URLs Yate ee 


ug ks St ’ ar eye eS ne a a ohh oe - 


Geographical Definitions: 


A Continent isa great quantity of Land not divided nor feparated by - 
the Sea,wherein are many Kingdoms and Principalities 5 as Exrope, Afia, 
and Afvica are one Continent, and America is another. . ae 
“Aid , fy Ge rey 

An IMland is fuch‘a part of the Earth that is invironed round with Wa-. 
ter; as the Ffland of England and Scatland,and alfo Ireland, and the Ifle. 
of Wight,the Barbadoes, eo. ie | ; 

A Peninfula, is {uch a part of Land as is almoft encompafféd about. 
with Water, and is only joined with theLand by an Ifthmus 3 {uchis . 
that great pant of Land in Ameriea,- called Peruviana 3 and Morea in the 
Levant... ca gael 

An Ifthmusisa narrow-neck of Land which joineth’ the Peninfula-to . 
the Gontinent.. , , 

kt ; 

A: Promontory is fome highMountains or great Cape of Land that: 
fhooteth it {elf into theSea3 as Cape Bon Efperance, or .Cape de. Verdein. — 
Africa. 3 


i VI 
The Ocean is a general Collection of the Waters, which environeth . 
the, World on every. fide. py RN ihe: anes 
: 3 | VoET Teas, | ; 
The Sea is a part of the Ocean to-which we cannot come but through . Bp 
fome firait, as the Mediterranean poeea as Sea... ee | 
| LX | ' 


A Strait isa part of the Ocegn reltxained within narrow: bounds, and.,. 
opening a way to the Sea jas. the Straits of Gibralter, that leadeth into, 
the Mediterranean, and the Sound that leadeth into the Baltick Sea. 

A-Creck. isa {mall narrow part of the Sea, orRivers that go.up but a, 
~ little. wayin the Land. | | Bis 

A Bay isa great. Inlet of the Land, as the Bay of Béfeay, and the.Bay.. 
Of Mexico. Ce | 7 : 
AGN Lat. So Sin 


AGulph isa greatex Inlet of the Land deeper: than-a Bay; ina 


foe 


_ the {pace of two Parakels 
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Gulph of Venice,and the Galph of Florida, which alfo havea fwift Cure 
‘rent. Cas : tes agi i 

7 ATTY, 


_A Climate isa certain {pace of Earth and Sea, that is included within: 
jand of them there hath beenaatiently account- 
.ed feven. re sit 
a. Dia Meros. 
2. Dia Syenes. 
Rett 3. Dia Alexandria. 
0 9%. Dia Rhodes. 
‘5. Dia Rhomes. 
6. Dia Borifthenes. 
7. Dia Ripbeos, | 
| | ALIV, 


f A Zone isacertain {pace of Earth contained between certain Circles 
of the Sphere, and are thusdivided. : 
The Earth is divided into five Zones, viz. One Tortid or Burning 
Zone, two Temperate, and two Frozen Zoues. | , 
_ The Torrid Zone is that which is on each fide the Equénoétial, bound- 
ed by the Tropics of Cancer and Capricorn. 


The two Temperate Zones are contained between each Tropic and the 
Polar Circles. ° 


The two Frigid or Frozen Zones are contained within each Polar Cire 


ele, and their refpective Poles. 


_ Khe Didifion of the Earthly tobe. 
‘The Globeof the Earth is divided into four parts, Viz. 
ae Europe, y Africa, 

oO | 

Afia, & America. 


Enropeis bounded from Afia by the Mediterranean Sea, onthe katt 


with the River Tanais, and on the Weft with the Weftern Ocean; and 
containeth thefe Provinces. — STE | | 


Hh2 ee Germany 


ede Dietae: ato ite 


Diviion a tye rete Blobs. 


ri io dalad - 


A 5 . mak iw ¢ ai FY AS tt we wake ods if 

thie » 1y, od OA \Swveclland, pesrine Riicy: 
hater Denmark, > <Mufcouy, - Sclavony,. 

France, Norway, P fia G reece. : 

igo hee The Principal Mandse are, : thef fc Ro ow?to svadhad3 

io ahaa 9732 bo 
Great ane Candie, Sardinie, | 
Ireland, , Sicilie, Corfica,  Gyprm 


Afia is. bounded on the North withthe Northern Qceanand on the 
South with the Red-Sea, on the Eaft with ns -BaltAndiah 5 a and. 
on the Welt with the Flood Tang 23 Ys nla alk 


The Principal Regions s e . 


Anatolio, Armenia, . Affyria, Perfiz, Chinas 

Syria, ... Arabia, Mefopotamia, \ | Parthia; dudid, suc & 

cag’ Ms sibs . ae fal eae ie ches Tardy 
(j ‘thereof. j 


Noe 


* afvicg: is sh eee on the Ratt seg the Red oa on ‘the Welt with > aan 
the Atlantic Ocean, and on the. South with the.Sonthexni Occanjand én. 
the. Noth with the. Mediterranean Seay. pmo oisnqayd owhodt 


ti 7 oo), The Provincesaresoo 0 yo bi A owiod es | 
Bgypty Barbaria, Fithiopia, 4 
Abyffines, — Lon ees : _Nuba.. epee | 

“The iflands a6 ie 

_Madagafear, or St. Laurence, St. Thomas, Cape dé Vids Hinds, 

The Canary Mlands, The Madera Mlands.. ean 
America is bounded on the Eaft with the Atlantic Goa! on the 

Weft with the Weft-Indian Ocean, on the North’ with. the HNncthen 
Ocean, on the South, with the Magellanick,. Ses 6b cutl ak i a 


: Tt confifts of two parts, viz. “Mesicario, Pevwanas DARREL 


» a 
: 
ee 0 ee 


xe Divition of the Eaveyiy Siobe, Bs : 


The Reopiaces ef Mesticana oc 


© “s nee 
* New S pain, # are P lbrida, aT Nas FP ‘rance,. 
wa Galiforiia, skew \\New-England Eftotilant, . 


. The Provinces of Persana are, 


Brazilla, — Chila; Cartagena, 
i Charah, Caribana, - Patagquos. . 
| T: sfnaday \ eS f Chiebay Pern, : 


The Chief Ilands of Mexicana are, 
and, Friesland Greenland... 
The Chief Iflands of Peruana are, 


Hips pale, Cuba, Fimelea, Porto Rico, Barbadoes, and all che reft 
bi the F seibbe Iflands 5. Infila Margaretta, Molugue. Tflands , Remo-- 


ves, Fava the greater, Fava the lefs, Salamonis Infula.. And all other. 
Ulandsin the Eat Indies, . 


E . The Names of the Seas. . 


* Oéean Sea, Narrow Sey Meditorbarleah s e2, Mare Majore, Mave Pacificwm; 
Mave Calpine, Eajt-Indian s ea, STG Red-Sea, Mare Del Zur. - 


* a 4 


The Names and. Number of the Stars of each Coenen i 
ont the Celeftial Globe. 


ah Nowthem Contetition are 21, VIS. 


er ee 


Ii nfs Major. a * 18 ‘Cad Birealids sheath 7 85 teed 
2. Urf2 Minor, ~ | 7 Engonafes, ‘op Hover 4 2e.. 1 feeei 
3 Draco, “ 31 | 8 Lyray 10. ‘ ae 
4. Cepbenss. 11 | 9 Olor, orCygnus, , ce keg Berra 
A, sete Or: Abghees 22 | 10: Caffiopes, | | 135 ioe 


"336 i xbe Conttetations, 


‘xr Perfen, . 
12 Heniochus, or Auriga, 
13 Serpeutarius, 

14 Serpens, . 
16 Aguila, 

17 Antinous, 


18 Delphinus, 
19 Equiculus, 
| 20 Pegafus, 
|.21 Andromeda, 
{ 22 Triangulum, 
23 Coma Berenices, 


Zodiac: Conftellations, 12s ri 


‘X Aries, 
2 Tauris, 
3 Gemint, 
-4 Cancer, 
-5 Leo, 
6 Varge, 


a Cetus, 
2 Orion, 
3 F lumen Eridanus, 
4 Lupin, 
a Canis Major, 
6 Canis Minor, vel Canicedla, 
7 Argo Navit, 
8 Hydra, 
9 Grater, 
1O Corvus, 
41 Centaurus, 
412 Fera aut-Lupm, 
13 Ara vel Altar, 
a4 Corona Auft.vel. Meri. 


“2 


13 [ 7 Libra, 

224 Go Scorpio, 

18 | 9 Sagittarius, 
9 | 10 Capricornus, 
27 | 11 Aquarius, 

6 | 12 Pifces, 


Southern C on(tellations, 270 


15 Pifces- Auftrink 
16 Gru, 


19 Pavo, 


22 Chamelion, . 
23 ‘Triangulum Aufter, 

24. Pifcis volans, 

25 Dorado, 


| 
| 

Rr | 21 Apis Mafca, 
I 


20 Apus, avis Indica, 


26 Toucan, Anfir Americanuy, 8 
27 ade S erpens Auf, 


21 


Ee Ute of Voth) Globes, 237 
ult Torey Material Globes are compofed of thefe parts ze 


Firlt, The Body or Globe it felfy. 

_ Secondly, The Brazen Meridian. 
Thirdly, Zhe Quadrant of Altitude. 
Fourthly, Zhe Hour-Circle-and Index: . | 
Fifthly, The Wooden Frame in which it is put, called the Horizon. . 


The Globe it felf, with the Concerns and Appurtenances thereunto » 
belonging, is for the lively reprefentation of the natural {cituation and 
pofition of the Earth and-Heavens,and {erveth for the demonfirating of - 
any Problem incident tothe Sphear, and on the Earth, either in Aftro-~- 
nomy, Geography, ox Navigation. . | 

1; The Brazen Meridian is divided.into 4 parts or .Quadrants,. each 
_~ being divided into.g0 degrees; within this AZeridian the whole Body of - 

the Globe turneth upon the Axis that cometh forth from the Bod y being . 
two ftrong braf$ Wiers. . ) 

“2. The Howr-Cirele is a flat Ring of Brafs; fattened upon the North » 
part of the Meridian,and is divided into the 24 hours of a natural day 3 . 
and each of thefe hours is fubdivided into halves and quarters. . 

3s The Quadrant of Altitude,is a long and thin flip of Brafs,divided | 
into 90 degrees, and is to move up-and down upon the furface of the. 
Globe to any.pofition required 3 and when placed in the Zenith,the edge. 
thereof reprefenteth an Azimath,and the divifions thew the Alnicanters 
or-Circles of Altitude. | 
44; The Horizon,isa flat and round frame of Wood,in whichthe Brazen ~ | 
- Meridian, and confequently the whole Globe doth move, being divided . 

into a Kalendar, thewing the day of the.Month, the place of the Sun, , 
the Rhombs,. &e. _ | 


.. oblenry.. oe 
‘Howe to fet the Globe to the Latitude of i Plaee.: .. 


Sappofe you were to fet the Globe to the Latitude of 52.degreesNorth; ; 

the Globe being in the Frame, move the, Meridian either higher-or lower, 
until 52 doth cutthe very edge of the Horizon on the North fide there~-. 

Of; (the divided fide of the. Brazen Meridian being towards you) then . 
the Mexidian of the Globe being turned North and South,by the help ofa / 


| Magne-.- 
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238 — Che Cle of both Globes, , 
Magnetical Needles, it doth then reprefent the natural {cituation of the 

- -Heaveror. Earth upon the Celeftial or Tareftrial Globe. 


The Ufe of the te nites 
uoblent Ts SP ae 
Ts find the Latitude of any place upon the Gitte. 3 


Firft, Find thé Place required upon the Globe, then turn the Globe 
-about, until the place, whofe Latitude is required, be jut. under the 
Brazen Meridian; then note what degree ftands againftit on the Meridi- 

an, that is the Latitude of the place which was required, | 


Example, mes ry : ‘thy oa 


Let it be egatied to find the Latitude of Rome: turn the ea of she 
«Globe about,till Rome be jult under the Brafs Meridian,and you rik as 
.42 to be right againtt it, which is the. Tatts of Rome. 3 


+ Pooblem Tt Aan oe | 
To find the Longitude of any place upon iri Globe. 0 a ; 


Tn the Body of the Globe about, till. the place whofe Lenbpteade 7 
yeu require, comes under the Meridian: then obferve what degree of 
the Equinottial is. cut by the Brafs Meridian, and the number Be thofe de- 
gie.sis the Longitude of the place you fbeckrforsivranl 28 


Example. 


Let it berequired to find the Longitude of Rie as beforestherefore 
‘bring Rome under the Meridian, which being done,. the ite will | 
cut the Equinottial in 36° 30’, the Longitude required 


P2ottem IV. 


To find she Diftance of any imo plate on end Globe. io ee 4 


on 0. EN this,lay the beginning of the oa on the Rettan of a 


low 
1qtt 
: 


24 a 
shi aes AM. Sanne enepe ee 
1 RMR ciao oy yee eal ee ante . 


sr A Laan ci ot eat 


Altitude upon one of the places required, and note how many de- 
grees there are contained between them 3 which being found, multiply 
by 60, and the Product will give you the Diftance between the {aid 
places in minutes. | ) : 

gt Example. 


’ Let it be required to find the diftance between London and Rome ; 
therefore lay the Quadrant of Altitude from one place to another, and 
you will find 15 degrees to be intercepted between the aforefaid places, 
which being multiplied by 60, giveth 900 miles or minutes diftance 
between London and Rome. eee 


2oblem V. 
To find the Pofition of Places one from another. 


_ Firft, Set the Globe to the Latitude of one of the Places, and bring 
the fame place under the Brafs Meridian, and extend the Quadrant of 
Altitude being fixed over the firft place, to the other place, and the end 
of the. Quadrant fhall point out on the Horizon the Pofition that one 
place hath from the other. | ‘an 
- : Example. 
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Let it be required to know the bearing of Rome from London ; there- 


fore bring London under the Brafs Meridian, and there fit the Quadrant 
of Altitude, and lay the edge thereof upon Rome, and the end of the 
Quadrant of Altitude will point you to 56°, which is the Pofition of- 
Rome from London. — | 


ror The ufe of the Celeftial Globe. 


"The day of the Month being given, to find mbat Sign and Degree the Seis 


asin, | ark ca: eva ba 8 
_ Firft,Find the Day of the Month in the Kalendar, on the Horizon,and 
right againit it you thall, find the Sign and Degree in which the Sun is. 
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tibet it be required to find the s uns Place on the fifth of May i You. 
mult find the fitth of May in the Kalendar, and right againft it you will 
find 25 degrees in Taurus, which isthe Sun's Place that day. * i® 


roblein VI 
Hote t place the Ind ex of the Hour-Circle for any Day inthe Year. 


The Place of the Sun found (¢ as in the laft Propofition ) you muft } 
find that degree on the Ecliptick-Line of the Globe,and bringthat degree = 
tothe Brafs Meridian; then ftaying the Globe there, turnabout theIn- __ 
dex of the Hour-Circle, till it points juft upon the upper Line of 12 in 
the Hour-Circle, which being done, the Hoxr-Cirele is rectified for any 
time of that day. - 


 qbpoblem VEE. 
To find the time of the Suas Rifing and’ Settings. 


The Hour-Circle being rectified, and the Globe fet to the Latitude,then 

~ turn the Globe about till the degree in which the Suz is,cut the Eaft fide — 
of the Horizen and then cafting your Eye upon the Hoar-Circle, the 
_ - Index will thew you the time of the Sun’s Rifing :and the Globe being 
turned about, till the degree of the Sun cut the Weft-fidé of the Horizon, 
the Index will fhew you the time of the Suns-fetting. : 


Example. 


Let it bé required+to find-the Sun’s Rifing and Setting the fifth day of 
May inthe Latitude of London, the Sun being then in 25° of Taurus... 
‘Firft, find the 25°" deg. of Zaurus.in the Ecliptick- Line, which being- 
turned to the Eaft part of the Horizon, you will find the Index point 
toa quarter after. 4 of the Clock 5 the fame point of the Ecliptick being 
’ turned tothe Weft part of the Horizon, youwill find the Hour-Index - 
point to 3, quarters paft/7, the time of Sun-Setting. ) 
-Havingthe time of the Sun’s Rifing and Setting, you may findthe 
length of the Day and* Nights for the time of the Sun’s Rifing being, 
- doubled, gives.the length of the Day... : a 
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The Ue of the Celeial Globe, 241 
| The fifthof May, the Sun rifeth at 4 of the Clock and a quarter paft's 
which being, doubled, is 8 hours and a half, the length of the.Night 3 


and the Sun Setting, which is at 7a Clock and three quarters, which 
being doubled, is 15 = hours, the length of the Day. 


. a2oblem 1X. 
ode @ find the Sun’s Amplitude. 


‘The Amplitude of the Sun, is an Arch intercepted between the Eaft 
or Welt points, and that part of the Horizon where the Sun rifeth or 

.  fetteth. | ; 
The finding of the Amplitude, differeth little from the laft Propofitt- 
on: for having brought the degree of the Sun’s place to the Horizon, 
. youcount how many degrees of the Horizon are intercepted between 
the Eaft or Weft point, and that part of the Horizon where the Sun 
either Rifeth or Setteth. : coratans | | 


_  # 
sé 


sda hers ancershy 407) + Example... | 
~ On the fifth of May,] defire to know the Sun’s Amplitude in the Lat. 
of London , Therefore bring the Place of the Sun that day to the Hori- 


zon, and you will find 31° + intercepted between the Point of the Ho- 
rizon,and the Eaft point, which is the Suns true Amplitude Northerly. 


Problem X. 


enn to oS DEfy to find the Suns Declination any Day of the Year. 


¥h 
~ The Declination of the Sun,is an Arch of the Meridian, intexcepted be- 
tween the Suns Place and the Equinodtial, to find which you, muft 
bring the degree in which the Sun is to the Brazen Meridian, and there 
ftay it, and count how, many degrees..of the Brazen. Meridiaa are con~ 
tained between the Equinottial and the Suns Place, and that’s the De- 
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Sun being 25 degrees in Taurus, which being brought to the Meridian,. 
you will find 19 degrees intercepted between that point and the Equi- 
noGtial on the Brazen Meridian, which is the Déelination xequired.. 


. 34 3 « hawks rvs 


freon YS ec 
we: find the Meridian Altitude of the Sun any day of the Year. 


The Meridian Altitude of the Sua is an Arch.of the Meridian, inter. 
cepted between the Horizon and the degree in ‘which the Sunis. To. 
perform which, turn the Globe about till the degree of the Sun.be juft un-. 
der the Brafs Meridian, then ftaying the Globe there, count how many, 
degrees are contained between the place of the Sun under the Meridian,. 
and the Horizon, and that is the Meridian Altitude. ME iene | 


: 21) Biappa? 902 Seg ow gukvss ior + 99 


On the fifth of May, it is required to find the Meridian Altitude of: 
the-S#n that day in the Latitude of London 3 the Sun’s place inthe E- 
cliptick is 25 degrees in Taurws5. therefore bring that degree under the 
Brafs Meridian, and you will find 57 deg. + to be intercepted upon 
the Brafs Meridian, between the place of the Sua and the Horizon, that. 
‘is the Meridian Altitude of the Sun that day, a ¢ RARE AAG 


| Bob Lem XI 


How to know what Altitude the Sisn (all bave:aty hour of the day, onany- 
day of the Year, Ne aC, mk 
. Having found the Sun’s Place,and re@tified the Globe to the Latitude; 
and'the Index of the Hour Cirele forthe day: propofed, turn the Globe 
about, till-the Index ofthe Howr-Circle, be juft upon the time when you: 

_ would know the Altitude 5. then: ftaying the Body: of the Globe-here,, 
bring the Quadrant of Altitude being {crued on to the Zenith, and Yay it 
‘over. the Sun’s. Place; Then the number of the degrees contained be-. 
twixt the Horizon and the Sun’s Place, counted-on the Quadrant.of Ale. 
titnde, is the Altitudeof the Suaatthathou.. 8 =, ; 
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*¢) OS of f . -. ERI i Me Tit Example. A, 
‘Let the time given be the tenth day of 4pril, inthe Latitude of Lon- 
don, at which time (by the fixth Propofition) I find that the Sua is in 
the beginning of Taurusand I would know what Altitude the Sun will 
have at 9 a Clock in the morning : the Index of the Hour-Circle bein 

. rectified forthat day, turn the Body of the Globe about, till the Index 
on the Hozr-Circle lies juft upon 9a Clock, then ftaying the Globe there, 

— Tay the Quadrant of Altitude on the Sun’s Place, and the numberof de-. 
gxees between the Horizon. and’ the Sun’s Place. { countéd upon the 
Quadrant of Altitude ) is the true height of the Sun; which here I find 
to be 36 deg. at that time, or-at three in the Afternoon : for the Sun. 
hath the fame Altitudeat 11, 10, 9, 8,7, 65 5, 4, in the Morning, agit: 
hath at 1, 2,3) 4, 5,6, 7,8, in the Evening, nearly.. 


— Banbtem xa. 
How to. fd the Hor of the Day by the Globe, 


This Propofition cannot be wrought conveniently by the Globe only, 
but the Altitude of the Sun mutt be. firft taken by {ome Inftrument or: 
Other, and then this is but the Converfe of the former Propofition, 
which it. performs thus. :. The Globe being fet to the Latitude, and the 
Index of the Hour. Circle rectified, turn the Globe about, till the degree 
of the Sun's Place meet with the Altitude, taken by the Inftrument upon: 
the Quadrant of Altitude, and.then will the Indexon.the Howr-Circle- 
fhew you the hour of the Day... ie 


Puoblem XIV. 


| To find bor the Right’ and Oblique Aftenfion, and Oblique Defcenfions 
3 | of the Sun. - - Sf Lys 38 Ses 
‘The Globe being fet'to your Latitud’, bring the degree of the San to: 
tke Brazen Meridian, there ftaying it then what deg. of the Equinodial / 
iscut by the faid Brazen Meridign,counting the fame from the-tirlt point: 
of Aries, and that is-the Right-Afcenfion of the Sun that day 3 -So the- 
Sua being in the beginning of Taurus, his Right- Afcenfion will. be found : 
to beabout. 27° 3,: and bringing thesuu’s Place-to the Eaft partiof the. 
Horizon, in the Lats of: London, the Harizon will cut the. Equinodial in. 
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3° 1,which is the Oblique Afeenfion, and bringing the Swns Place to the 
Welt part of the Horizon, the Horizon will.cut the Equinottial in 41° 4, 
the Oblique Defcenfion. — AES. eR Ht Se ee 


Sash problem XV. im 


To find the Meridian Altitude of a Star, or the Altitude of a Star at 


any other time. 


re # ‘ 


—_ 


bh 


To find the Meridian Altitude,let the'Globe be fet-to your Latit.and 
then turn the Bodyof the Globe about, till the Star be under the Brazen 
Meridian, and thenthe Number of degrees of the Meridian intercepted 
Jetween the Star and the Northor South part of the Horizon, accord- 
ing, as the Star is fituated, isthe Meridian Altitude thereof. : 

Now to find the Altitude at any other hour, turn about the Globe, till 
the Index of the Hour-Girele be at the hour you would know the Alti- 
tude of the Star ( the Index of the Hour-Circle being firft rectified to 
the day of the Month ) and then apply the Quadrant of Altitude tothe — 
Star, and the degrees of the Quadrant cut by the Star, isthe Altitude at 


that time. : | 76a ' 
Problem XVI 


‘Io know at any time of the Day or Night, what Stars be above 
i. Y he Horizons te 2708 - Nes Qh 
‘Thisis no ther than to place the Globe in a truepolition at any time. 
Now if you would know what Stars are above the Horizon at any time 
of the day, you muft take the Sun’s Altitude, and turning the Globe ° 
about till you bring the-degree. of the Sun juftto the Altitude, which — 
you found by Obfervation on the Quadrant of Altitude, and then ftay- 
ing the Globe there, you will fe¢ all. the Stars. that are'above the Hori- 
zon at that time. siz | oe 
This fame is to be performed in the Night, .by, any known Star, the 


Altitude of it being taken in thefame,manner ay 
— aoblem XVI 

- How to kriow she Rifing, Culminating,.and Setting of any fixed s rarsiantd 
alfo what part of the Horizon be Rifeth and Setteth ine <0 00 9 
i : , e Having — 


sll a iid 


Khe Ule of the Celettial Glove. 


Having rectified the Index of the Hour-Circ'e, and placed the Globe 


aecording to the Latitude, then find out the Star, whofe rifing, culmi-. 


nating,or fetting you defi re,and bring him to the Eatt-fide of the Hori- 
zon, then willthe Index of the Howr-Circle thew you the time of his 
rifing } then bring the fame Star under the Brazen Meridian, and there 


ftaying the Globe, the Index will fhew you at what Hour the faid Star: 


culminates, and comes.to the Meridian. 


 Laftly, “Bring the fame Star about till it cutteth the Weftern part of 


the Horizon, and then the Index of the Hour-Circle will fhew you at 
_ what hour the faid Star fetteth, and by the Horizon you may know the. 
rica as of the Sun. ; 


problem XVII. 
“Yo find the Hauer of the Night. by the Globe. 


You muft take the Altitude of fome known Star by a Oui or 
other Inftrument, and. then having rectified the Index of your.Hour- 
Cirele according tothe day of the Month, turn the Globe about till you. 
make the Staragree with the Altitude upon the Quadrant.of Altitude, 
and then the Index of the. Howr-Cirele will point out to you the Hour of 
the Night. 

Here you: mutt note; That if the Star you obfrve be on the Weft: 
fide of the Meridian, you muft then turn the Quadrant of Altitude to the 
Welt fide of the Meridian; and if the Star be on the Eaft fide of the 
Meridian, Hou muft turn the Quadrant of Altitude. on the, Eaft fide. 
thereob * 
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Eye Delcription and Ale of an Juktru- 

— ment, called an Inclinatory Needle, that 
doth (by a fecret property of the Load- | 
Stone, together With) the Magnetifm of - 
the Earth) Wel you the Latitude of anp 

place Without Dbdlerbation cither of 
Sun 02 Stars. me : 


ay HIS Inftrument was firh invented by thatexcellent Philofopher 
Dr. Gilbert, Phyfician in ordinary to Queen Elizabeth, andhath 
the approbation, of feveral other able and learned men hereunder men- ~ 


tioned. Mr. Blandivel hath written of it, as may appear in the latter 
vend of Magirus bis Theoricks 5 and that expert Philofopher Dr. Ridleran 
_ Englifhman, Phyfician to the Emperor of Rufia, who hath largely treat- 
ed of this Inftrument, in his Book of Megnetical Bodies and Motions. As 
alfo that famous Mathematician Mr. Edward’ Wright, in his Book of - 
‘Correction of Errors in Navigation, hath given a Geometrical Demonfira- 
_ tion of the natural Reafon thé¥eof, and hath from thence calculated a 
Table of the Inclination of the Magnetical Needle in all Latitudes, 
This Inftrament hath alfo been lately commended to-the confidera- 
tion of this prefent Age, by the Virtwofi, or Royal Society, in their Philo~ 
-fophical Tranfactions, Vol. 2. Numb. 24. - RSE | 


~ So that it may appear by all thefe Teftimonies, this Inftrument hath 
fomewhat of Excellency in it, and thereforemay be thought worthy 
of our Confideration and Practice. : ie 
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—— « ADe Delcviption of the Puctinatory Needi, 
R Ha ca This Inftrument containeth thefe parts. j 


‘a. A ftrong Brafs Ring, wherein the Needle doth hang-upon two final 
Pevits or Axcltrees, between two Bridges ;'and this Brafs Ring hath on 
each fide a Grove for a Glafs to be put on each fide 5 and formerly there 
ufed to be a Ring on the top to-hold iton your finger; but this way be- 
| «ing not altogether fo convenient for ufeat Sea, therefore we have con- 
| trived it after a more convenient manner for Obfervation at Sea,and to 
_ hang like another Compafs, in a Box, that it may be pliable to every 
motion of the Ship according to this following Figure. 
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.. The Magnetical Necdle that hangs on its -Pevits, between the two. 
Bridges in this. Inftrument, before it hath receivedany virtue from the 
Load-ftone,doth-hang tn Equilibrioand will turn to.any polition what-. 

- {oever 3 but afterit hath received the Magnetick vigour from the Stone, 
Gt-then becomes fubordinate to the powerful commands of the great 
‘Magnet, the Earth, which being placed to its Magnetical: pofition, . 
vives’ parallel to the Magnetical Meridian, then willithe Necdie refpect 
-a.certain point of Elevation or Depreffion, according to the Latitude. 


of the place where itis ufed, which may further appear by this enfuing,, 
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_ Stone, in the manner of this following Figure. ji 
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ae gp 


_. Therefore being in any part of the World,if you fet this Inflrument 
directly North and South by another Compafs (being placed at a com= 
-petent diftance out of the Orbs-of Attraction) then will the North or 
South end of the Needledip to a-certain Angle, which Angle being 
fought in this precedent Table,under the Title of Magnetical Inclination, 
tight againftit, in the Column next to it underthe Title of Latitude of 
Places, thall befhewn the Latitude ofthe place, 

eo isn ahi ) Example. DOVE  @2ITAID ORO) (hs 
Suppofe you have rectified your Inftrument North and South, as be- 
fore, and find the Northend of the Needle tobe depreffed below the 


- Horizen,to.an:Angle of 72° 36/5 then if you look this Anglein the Ta- 


ble, you will find it in the fifth and fixth Column, under the Title of 
Magnetical Inclination and in the fourth Column, under the Title of 
Latitude of Places, you will find 51 degrees,which will be the Latitude _ 
of the place. The fameis to be underftood in South Latitude, only 
that then the South end of the Needle will be depreffed, and the ufe 
will bethe fame. - eae 

The Natural Reafon of this may be very lively illuftrated by the ap- 
plication of a {mall fewing Needle round a Terrellz, or round a Load- 


~ 


250 Lhe Ue ot the Fuclinatory freedie. 

» Let the Figure A.B CD, ‘reprefent a Terrella, or round Load-fione, 
Athe North-Pole, B the South-Pole, AB the Meridian; CD the Equi- 
no¢tial: Now if you {uppofe that the Quadrant A-‘D were divided into 
90 equal parts,{hewing the feveral Latitudes of places upon the Earths 
Then if you apply a Needle to the point D, it will conform it felf.to a 
parallel pofition tothe Line A B, but if moved further to 10 degrees, 
then fhall it havea fenfible Angle, and fo to 20, 30, éc.: until it ‘com-_ 
eth to 30degrees, anddoth ered it felf perpendicular upon the very 
‘Pole: from which experiment may be gathered the natural reafon of the 
pofition of the Maguetical Needle to the great Magnet the Earth, as this 

{mall fewing-Needle hath'to this Terrella, ordittle Earth 3:or if a {mall 
- Magnetical Needle be applied after the fame manner to. this Stone, it 
will perform the fame Conclufions as the fewing-Needle doth.. : 
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| HE Nature,» porches aaa ings Rroperties of the Load=. 
-  ftone are fuch, ‘that. the “more they’ are known, the more they are _ 
juftly. to. be admired,. in theif lively expreih ing the infinite Power and > 
Goodnefs of God; who hath créated fo precious a Jewel fox the profitable 
ufe of Man, and for the enlarging and fetting forth of hisown Glory... 
efpecially-in that affiftance it~ affords to Man, in. thedifcovery of the. 
whole Univerfe, which isthe work of hishands, and his mighty Wwon-. 
ders in the deep Waters 5. the,properties not only ferving: for Maritime. 
Affairs, but alfo in travelling by Land in waft and folitary Defarts; for 
moveable Sua-Dials in aH places of the World; for the more ready and. 
exact Chorograr hy of any Country, or the true plotting of any ground, 
and for following ofany Mineral Vein (void of Iron) under the Earth 5. 
and, alfo for Coal-Mines,. with fevexal other neceflasy Ufes, retaining in 
: ix, 
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it (Clf'as it were the Mirror of Philofophy,manife fted by its Sympatheti-- 
cal Coition,and Antipathetical Repulfionswith:mar y other Occult Ope- 
rations,very admirable to behold; two efpecially that are treafured up in 
its-dusky Entrails, one of AttraGtion, the other of DiseGion > -it hath 

___ -Subftance, Virtue and Operation, ferving to many good purpofes : there- 

| fore this Stone ofall others may be accounted the moft precious,wherein - 

the Majefty of Nature doth moft appear; which admirable Treafurc God 

hath vouchfafed toreveal unto the weak knowledg of Man towards the 

end of the World, being {6 plain.-to the meaneft Capacity and that out - 

ef a bafe contemptible and dead Creature, as it fcemeth: to be, and yet. 

‘Ailed with{uch Excellent and Wonderful Virtue, that all the Gems. in. 
the World have not the like. Ve 


| Of the Name of the Stone, and of the Colour, and. 


from whence it comes, and how it was. 


furft found, . 


This Stone is called Magnes,ufed under that promifcuous aUpe NATO 
both by the Greeks and Latins, and as Lucretins writeth, the Name is 
derived from the Country Mzgnefia. - 


The Greeks do ‘call it Magnes from the place: - 
| For that the Magnets Land it doth imbrace, . 


Plato faith, fome callit Lapis Heraclins, fromthe Name of Heraclea, 
a City of Lydia,where it was firft difcovereds.and upon the fame account 
the Touchftone is.called Lapis Lydia... | Lif 
— Theopbraftis, in his Book of Stones, for the fame reafon, calleth it: 
Herculeum : Others think it denominated from Hercules. - 
_Nicander thinks the Stone fo called, and fo doth Pliny from him,from . 
one Magnes a Shepherd 3 for it is reported that he found it by his Hobs - 
_nail'd Shoes and his. Shepherds Crook that ftuck to it, when he fed his . 
Flocks in /ndia, pe hasan Stik ga di Foe) 
' Others callit Siderites, which in Greek fignifies Tron. By’ us it is « 
called a Load-fione, alluding to the two Stars in the Tail of the Cele- . 

_ ftialBear, called Helice and Cynofira,which were antiently called Load. - 
ftars, or Leading-ftars; and therefore this Stone bears,that appCllation, 
which now performs the fame Office... i tke 

This Magnet, or Load-itone,is found indiversparts of the World, . 
and moft commonly inlzon Mines: and by fome fuppofed ta be of the. 

[" ~ ion Ore. . 5 - | Me io ai OF » 


: he eee “S 
ses Experiments upon te Load- Stone. 
“OF thefe there are divers forts, different each from other, .as well in 
_ goodnefs as in colour, weight and force, but notin property (although 
many have judged that the caufe of the Variation of the Needle,to be ac- 
cording, to the diftance of the Mine from whence the Stone was taken, 
and the place where it is ufed, but there is no fuch thing,:). for all 
Stones whatfoever have one point of diveGiore.. s {lela scot adios 
The firft and bett fort of thefe Stones come out of Eaft-India,fromthe 
- Coat of China and Bengala,and are of the colour of Iron,jor Sanguine co- 
Jour: Thefe Stones are mafly and weighty,and will draw or lift up the 
jot weight of themfelves in Tron or Steel, andfome-5 times, 10 times, 
and 20 times their own weight . and thefe.are-of the finelt fort,and are 
“commonly fold for their weight in Silver in the Eaft- Indies, wherethey 
grow, becaufe the. belt or finelt are very rare to be found 3 for itis com- 
_monly an entire Stone lying in the Earth by itfelf, and no.pieceor part 
-of any other. ine perpamn tee 
Thereis alfo another fort of areddith colour,found in Arabia, and the 
-Red Sea, growing broad and flat, much like unto a Tile of a Chimney- 
- Pearth: thefe are not fo weighty as thofe of Chinz,but are very near as 
good, and the virtue continucth long on the Compafs or Needle that 
is touched upon thele Stones. | 
There are of thefe Stones likewife in the Levant, in the Hland called 
“Elba, hard by aTown in that land called Porta Feraro, and are called 
there Calamita Preta, thatis to fay, the Black, Magnet, becaufe there is 
another fort that is white and light,like unto a piece of dry Fuller’s Clay, 
and are called Calamita Blanca. Thele black Stones of Elbz are mingled 
-with white Veins: They are of no great force, nor their virtue of long 
,continuance. ; ; | ) 1a fips 
Alfo there are of thefe Stones in high Almany, that are fullof holes — 
‘dike a Honey-Comb,and lighter than the other, but better than they 4 
thefe are of an Tron colour. " antes Sy | 
Another fort there are in Norway, in the Iron Mines, as in Longfound, 
. sand other places 5 ‘their colour is Black mixed with:Gray: Thefe are. 
~~ alfo of an indifferent force. | | oes 
| There are alfo (ome in the Mines of Caraca, and Cantabria in Spain-5 
_-and fome there are found in the Weft of England. oe ) 
There are forne found alfoin Bobemia, and feveral other places. 
Allthefe Stones are different ene from another, aswell in force as in 
«Colour and Weight,yet all of one Operation in the Needle.fhewing all 
one point of direction: whichis a moft wonderful and admirable Pro- ~ 
widence of God-to-caufe it fo to be: for infinite would thediftra@tions be 
2 r 4 a) i" 5 if w 
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ak it were otherwifein the practical ufe ofthe Compafs : For trueit is, 
that Godis mighty and marve!lous in all his works; and truly his Power : 
isgreatly fhewn in this wonderful Miracle of Nature, as in any .Stone.. 
in Bae whole Creation. - 
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That this Stone hath an attractive Operation,is psa manifefts « 
for if you apply a piece of Iron unto either of the Poles,it will there hold 
it, and.at adiftance will alfo draw or attra a {mall piece of Iron, ac- 
cording to the Vigour or Imbecillity of the Stone ; -but what firength . 
foever it hath, itmay be artificially improved to be greater, than can by. 
it felf be difcovered, which is to be performed by applying a {mooth and — 
bright piece of Iron toeither pole of the Stone,and it will immediately ‘ 
deliver itsVirtue unto it. The Virtue being herein contraéted in this piece 
of Iron, the Stone doth manifeft it felf to have ten times more firengths » 
for this ‘caule therefore are Load-Stones capped with or for the arti- ~ 
ficial augmentation of their ftrength.. 

And this Virtue is freely communicated from it felf to any thing elfe © 
that i is capable of its reception, fo thata piece of Steel,having received © 
firength from the Stone, that willalfo attract another piece of Steclin - 
proportion tothat virtue it hath received. . 

‘Fhis Experiment I have often tried upon. my Load-ftone 3 for by» - 
touching ofa Knife upon it,it fhall take up a Key of twoounces weight; - 
and that within the Sphere of the Stonc it fhall deliver the Virtue into a . 
piece of Iron, and not touch the Stone at all; and likewife over the - 
Stone it fhall caufe one piece of Iron to hang to another: So wondertul’ 
isthe attractive quality of this. siaeas manifefted in thefe and the like. 
Experiments. . 


‘G ‘Of the S ‘ympatbetical and ry ee 4 
» Property of the LOAD-STONE.. 
\ Whena Needle is touched upon-a Load-Stonesthe North and South: . 


ends of this Needle willapply them{elves.refpcctively to thofe Poles from. 
whence. « 


-whence they received their Magnetical Life, to wit, the North end o£ 


ft eof the Loan-Stone, ide 


the Needle will fly to the North end of the Stone,and the South end of 


the Needle to the South end of the Stone, which denotes their mutual 


Sympathy 3 but putting the North end of the Stone to the South end of 


the Needle,when it is upon a Pin,the South end of the Needle willim- 
mediately fly away 5 and if you put the Southend of the Stone to the 
‘North end of the Needle, it will alfo difcover it’s Antipathetical Nature, 


and fly away from it. at 
But a contrary Operation thereis yet in the two Needles tothat of 


‘the Load-ftone 5 for if one of the Needles being hung upon a Pin, and - 
you apply the. North end of one Needle to the North end of that upon ’ 


the Pin, it {hall immediately Ay away,which denoteth a contrary @pe- 
ration in the Needle to that of the Load-Stone, and. the South end of 


- one will immediately come.to.the North end of the other. 


‘The {ame property of Sympathetical Coition,and Antipathetical Re- 
: pulfion,is alfo difcovered by two Load-ftones floating in two little Boats 


in a great Bafon of Water, the two Polesofeither Stone being difpofed _ 
parallel co the plain of the Horizon} andif-you put boththe South Poles _ 


together,they thall avoid the Conta@ of one another by a. Natural Anti- 
pathy +. but ifthe North Pole of one be dirz@ to the South Pole of the 


.other,they will immediately manifeft their natural Sympathy one’to 


_another, and will cleave together bya ftrongattraGion. _ 
This is allo apparently evident between the great Magnet,the Earth, 


_ and a Load-ftone; for ifyou put a Load-ftone ina {mall firing, and letit 


-hang in the Air, or elfe to float in the Water ina Wooden Dith, and 


_ sputting the North end of the {mall Magnet towardsthe North end of 


the great Magnet, the Earth, it fhall immediately change its pofition,and 
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«turn its North Pole towards the South Pole of the faid great Magnet. 


| Dé thecutting ofthe Loan-Stone, 255 
of the Confequences that follow the various dividing and 
ss entting of the Load-Stone. _ | 


| "Fa Load- Stone be confufedly broken by violence into, many pieces, 
| | each of the pieces fhall be an entire Load-ftone, having both its Poles 
diftin@ly of it {elf} with all the other properties that were in the Stone 
before it was broken. sali 
But if a Lozd-ftone be divided in the midft, between the two Poles, 
in the Equinoctial, then it is abfolutely two entire Load-ftones, and 
thofe parts which were the Equinoétials before, are now become two 
Poles, and the two Poles that were Poles before, do continue the 
fame. ep aan 
But if a Stone be cut Meridionally quite through the two Poles, fo — 
thatene Axis is now converted into two,and each of them remove into 
each Stone,fo that it is alfo become two entire Load-ftoxes,and the Ax 
of them will retire into the gravity of either piece 5 and if you join thefe 
two pieces together again, the two Axes willagain become one, which 
is moft admirable to behold. | | 
But ifyou cut off a piece of the Stone at the very Pole, ina Parallel 
Section,the Virtue of that piece will immediately retire from it unto the 
main Stone, and will {careely Have any Virtue at all therein; but apply- 
ing this {mall piece that was cut off, to the fame place again,the Stone 
will forthwith impart the {ame virtue as was before, into this piece fo 
: cut off, fo long.as it doth abide in that place; but when it is removed, 
| it doth again recal its virtue from the faid piece. This Il have experi- 
enced in a Stone ofa very confiderable piece. , ' * 
And in the fame manner if youapply a weak, Stone to the Poles. of .a 
__ftrong one,the {trong Stone willimpart of its Virtue tothe weak Stone, ~ 
making it to be as ftrong as it felf,fo long asit is its Neighboursbut when 
| _ this weak Magnet deferts this neighbourly propinquity,the flrong Mag- 
net will draw its virtue to.it felfagain, and will truft it ao further than 
the power of its recal. 


To 


Zo finn the poles of ay tone 
To find the Poles of a Stone. 


Tee are feveral ways er the paiformance of a Experiment 5 
Fir(t, You may have a thin picce of Steel about an inch inlength;. 
and + ofan Inch bro:d3 this piece of thin Steel being bent circular and 
laid on the Stone,will immediately lie Parallel to the Axis of the Stone, 
‘aud dirc@ which way the Poles dolie. Which being difcovered near 
where they lie, you may find them more exactly, bya fmall piece ofa 
fewing Needle,which being laid on the Stone, if it be near cither of the 
* Poles, will elevate one end thereof, then move it farther and farther 
till it doth erect it felf perpendicular, ane that rer point. will be the. 
Pole of the Stone. 

- Now to know-which Pole it is, you | may apply : a fall Needle of a 
Dial to it,and ifthe Pole draw the North ead of the Needle,then is that 
the North Poleofthe Stone, and the contrary. | 

Or otherwife, You may find the Pole by a fewing Needle and Thread, 
by hanging it over the Stone where you fuppofe the Pole to be,and keep 
‘it alittle fhort from the Stone, and the end of the Needle will abet y 
point to the Pole of the Stone. 3 | 


NH hether Onions or eat do obfive 
the Operation of the Load-ftone, | 


ae is a common received Opinion, that if'a liad fone be rubbed 
over with Garlick or Onions,that it will obfiruct the virtue there- 
of; or if a Knife being touched upon the Load-ftone,and afterwaids cut 
an Onion or Garlick therewith, that it will immediately lofe its 
Mille 

_ This conceit hath alfo been countenanced by the Antients; but ifyou 
are pleafed to. make trialof it, you will find it to be but a racer fal. 


lacy. {10 wowoq oat <> 


It is alfoas falfe,that the Diamond doth hinder the Virtue . the Laas 
‘Hone while 1 it is near It. 
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ef delightful Experiment performed by 
t he L oad- Stone, | repre/enting the En- 
gaging of two Armies iz Battel. 


F OR the performance hereof, you muft have a Brafs or Pewter plate, 
and upon this Plate put on feveral little heaps of the tilings of Iron, 
with fome thort bits of fewing Needles,and put them in order of a Bat- 
tel,one main Body againft another,alfo with their right and left Wings, 
and their Forlorn Hopes 3 this being done,bring the Load-ftone under. 


- the Plate with one of the Poles upward, and put it firft toward one of 


the right Wings of the Army, and they will immediately receive an 
Alarm, and as it were ftand to their Arms; then move the Stone to-. 
ward the other Wing of the Enemy,and they alfo will receive the like 
Alarm; and then by moving the Stone to and fro under the Plate, you 
will put‘both parties in a motion, in a Charging pofture, and one to 
charge the other ina de{perate Engagement, and one tg come within’ 
the others and fo you may at laft engage the main Bodies of the Army 3 
and there you may {ee that fometimes they are Conquerors,& fometimes 
conquered, which is caufed by the ingenious motion of the Stone with 
your hand under the Plate s and the fhort bits of the Needles may re= 
prefent their Generals and Commanders,which will be very fullof acti- — 
on, where you may fee fometimes that there will be twenty or more of 


the Common Souldiers’to fall foul of the {aid Commanders: And if be- - 


tween thefe Armies you put {mall Breaft-works and Treuches made 
with Sand, and filings put in the Trenches,. you will then haverepre- 


-fented the foudden rifing of them one againftanother, as if they lay in 
ambuth,- waiting foran opportunity againft their Enemies. 
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253 Experiments upon the Load-Stone. 
To make a Sewing Needle {wim upon the 
furface of the Water, andtoplay up and 


down like a Fifh; andto findout the 
Magnetical ENferidian, 


Raa: a finall Sewing Needle, and touch the two ends thereof upon. 
i the two Poles of the Stone; and having a glafs of Water before 
you, take the Needle very lightly between your Finger and Thumb,and 
lay it lightly on the Surface of the Water, fo that it break not through, 
and there it will lye; then take a Knife, that hath been touched with of 
the Load-ftone, and bring it to and fro upon the edge of the Glafs,and 
the Needle will follow it upand down, and will play upand down on 
the Superficies of the Water like a Fifa ; and then take away the Knife, 
and the Needle will immediately pofite it felf to the Meridian, pointing, 
due North and South. 

Suchan inferior infirument as this may fiand men in great ftead, in 
time of great Straits and Exigencies, if they fhould be at Sea, and their 
Compaffes be taken from them 3 for if you put a Needle, being toucht, 
through a {mall piece of Cork, it will then perform this effect exceeding 
wellin all Storms and Tempefis whatfoever,being born up by the Cork, 
on the top of the Water, and the pofition thereof will be continually in 

_ the Meridian. ey he | . ‘ 


4 
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| Loinfufe MagneticalVirtue intoa 
— Neeedie without thebelpof the 
EN Load-Stone. ae 


pRon being a Mineral of the Earth, and having a Sympathetical quali- 

| ty with the Load-ftone, acquiring this Vertécityfrom the Magnstifm 
of the Earth, being difpen{ed according to the various pofitions thereof : 
for all Zron,whofe pofition is Parallel to the Axis of the World,or if it be 

Perpendicular to the Horizon, the upper part thereof fhall have North 
Virtwe,and the lower part South Virtue sas Bars in Windows,Cafements, _ 
| | | | Tongs. 
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points will ruin together. s 
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Tongs and Fire-Forks, and allfuch things, éc. And according to the - 
length of the time of the pofition of any fuch piece of Iron, the fironger 
Virtue it doth contract; fo that once I made Experiment upona {mocth » 
piece of Iron,which had for feveral years been in a perpendicular pofture, « 
andI filed the upper end thereof bright,and touched a {mal new Needle 
thereon, the South end I touched upon the North or upper part of the 
Iron, and the North end upon the South or Jower end of the Iron, and I 
found the Needle to play indifferently well,and to conform it {elf to the 
Mazgnetical Meridian. r | Wa sy oe 
The Reafon of this is from the Nature of the Tron,. it beinga Metal» 
deduéted out of the Load-ftone, or out of a Mine of that kind 3 the heit 
Tron-Mineand Load-ftone is the fame things for it being placed Artifi- | 
cially in the Air, or upon the Water, moveth North and South, attract- - 
eth other Iron unto it, and performeth the fame Conclufions as the 
Magnet it (elf. | 


eA delight{ul Experiment performed with 
two fewing Needles, being touched 
. nponthe Lo ap-STONE, - | 


a 


|F you touch two fewing Needles contrary one to the other, that is to 
t fay, the point of the one. Nortberly,and the point of the other Sonth- 
erly and put them into two {mall pieces of Cork, and put them thus in. 
a Bafon’of Water, one at the one fide,and the other at the other fide of 
the Bafon, you fhall fee them as it were quickned with a Vital Spirit, 
even fo to move one towards the other 3 at the firft, fair and foftly,but 
when they draw near they will rufhtogether with great violence, the 
point of the one ftriking precifely at the point of the others You mutt: 


place the Needle that is touched trom the North,on the South fide of the 


Bafon, and the other on the other fide,otherwife the heads and not the 
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é fp €xpecimints upon the Loav-sotone, 
- OF Cementing and Piecing of 


Loap-STones, 
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[Fa Load- fone yi aa) fo be Vest it Pat not at all Ae setae to 
"the Virtue of the Stone, provided that they be joined together in the 
fame place. where they were broken off, which may be fet together very 
ftrongly by the help of a Cement ae for that t purpolsowrnlehs is As 
made. : 

‘Take the ae gel of Load-ftone, oad half fo. much i #s Brick 
made very {mall, one pa of Burgundy Pitch, half{o much Rofin, anda 
{mall portion of unwrought Wax; mingle thefeover a foft fire, ‘and 
_ heat the two pieces of the Load-ftone very hot, then take of this Cement, / 
whileit is hot, and lay it on very thin upon the two pieces, “and then 
join them together very hard,and as clofeas youcan, and let it fo ftand 
until itbe cold; and you (hall have it fully as ftrong as ifit weréan en- 
tire S tone, and not to be fevered but by 3 a great fire. 
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1. Of the Sun, “prs 11, at 3 in the Morn. Invifible to us,but to be feen in Tar- | 
tara, &c. 2, Of the Moon, prél 26, at § Afternoon to us Invifible, feen in Perfia, | 
Arabia Felix, and the Cafpsan Sea. 3. Of the Sun, Odtober 5, abont 5 Afternoon | 
Invifible tous. 4. Of the Moon Ofeb. 19, at 8 at Night, (Vifible to Moft parts 
of Europe. §. Ofthe Sun, Noverb, 4, about 9 in the Morning, Vifible in the Nor- 
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Four Eclipfes thy Year : Two of the Saiz, and two of the Moon, 
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Four Eclipfes this Year : Two of theSun, and two of the Moen, — 

1. Of rhe Moon, Feb. 22 about 11 Forenoon, not feen of us,but Vifible to our 
| Axtipodes, 2, Of the Sun, March yoat 1 inthe Morning, Vifible to our Antipodes. 
| 3. Of the Moon, Angu/f 19 about 3 inthe Morning. A total Eclipfe, Vifible:to us. 

4. Of the Sun, Sepreab. 12. at three inthe Morning» not Viftble tous, ‘but afmall 
Eclipfe where moft confpicuous. $i wikeal 
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_ Fave Eclipfes this Year : Three of the Suny and two of the Moor. 
3, Of the Sun. Fn. 28, ats inthe Afternoon; Invifible tous. 2. Of the oon: 
| Feb. 31, halfpaft rrat Night; Vifblein the North-Sea, Europe, Africa, and {ome 
part of the Eaft-Indies, 2 Ofthe Sun, Foly 24, at 9 in the Morning not Vifible’ 
tous. 4. Otche Moon, sugw/?8, at 6 in the Morning, Vifible in Englimd, the 
North-Sea, America, and the Sewrh-Sea. 5.Ofthe Sun, Avg. 22, athalfpafts in 
the Afternoon, not the feen of us, 


ri 


z 


A Table of the Tides of the Sea-Coafts of Great 
Britain, Ireland, Norway, Holland, Flanders, France, 
Bifcay, ¢c. Shewing what Moon makes a_full 
Sea in each of thefe places, at every day of the 
Moon’s Age, after the Full or Change. — 


The Defcription and Uf of the Tables. 


FoirA, you are to underftand that in the firlt Column of the Table is 
DT the Age of the Moon after her Full and Change; and the fecond 
and third Columns {hew the Hour and Minute of Full-Sea at each re- 
{pective place mentioned in the faid Tables 5 and. the fourth Column > 
-fheweth the Names of the faid Places and the fifth fheweth the Setting 
of the Tides upon the fame Point of the Compas, expreft in the Title, 
And alfo in the Title you have the Hour when the Moon cometh upon 
each Point of the Compafs at Full and Change. The Ufe of which 
‘Tables thall be further illufirated by this following 6... % > 


Example. 


-Suppofe'you would know what Moon makes Full-Sea at Dartmouth 
and Torbay,and at what Hour it cometh to fuch a Point of the Compafs, 
and the time of High-water any Day of the Moon’s Age. 

 Firft, Look for Torbay or Dartmouth, whichyou will. find.in Page 12 
of t-e Tables, under the Title of Eaft by North,and Weft by South,which ° 
_ doth thew that at the Full and Change of the Moon fhecometh on that 

Point of the Compas at 5°15’, and then itis Full Sea in the foremen- 
tioned places. . | | 

So likewife if it be demanded, What time it will be Full-Sea when the 

Moon is fix days after the Fall or Change 3. Therefore look in the firft 
Column for 6, and right againft it, in the fecondand third Columns, 

you will tind 10 of the Clock, and 3 minutes paft,which is the time of 

rull-Sea in the formentioned places, at thatday of the Moons Age. : _ 
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12’ hours,00 minutes, — 


' Inthe Road of Gibralter. On the Coaft of 
36, Flanders, Atthe Narth-foreland. At the: Fut- 

| 03}02)24 land-Tflands, Before the Hever, Eider, and 

/04|93}12, Elve on the Coaft of Holland, At Dover-Peer, 

| 05}>4/CO on Beachy fhore. At Orfordaefss in the Con- 
— | 06104148 dado; before Enchuyfen, Horn, and Urck, 
| 05136, Dunkirk: Half-Tide at Newport, Halt=Vide 
| 08/0624" at Portfmouth, and the Tfle of Wight. In the 
| OS|07|12, Sleeve between Uhant and Silly. At: Bolem: 
| 10]08100: and Graveling. Before Gh:rbrough, and the 
111 28148 Race of Blanquet. At the Shove, Leight,and 
| 12}09;3.6, Kentifh Knock; Spits, andalong the Swin. 
|r3{roie4] — | 
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O1 hour, 30 minutes. 


Beforethe Mees and Goree. Before Ter- 
vecr. The Weilingss.. On the Coaft of Zea- 
(0.103106) Jand: Before the River of Thames. Before 
103103154) Yarmouth. In the Downs. Thwart of Donge- 
| 04)94)42| neff, From the Weft end of Wight. With- 

|05]95|39; out Calice and Blacknefs, InBluct, At Bell~ 
06}06|18, Ife, under Holy-Tfland, T. inmouth,Gravefend. 


Setting of the 
Tides fis | 
fame Pott. , 


From Calice} 
\to Bolezgn. | | 


Q7197 eet At Corpus-Chrifti Point. Before the Fen in: 


| 08}°7154! the Channel. At Horn, Edam, and before 


05|°8142| Camfer. At Army,Ramkins and Camfere. At 


p LO}OD a Berwick. 
! 18) } 
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| the Weilings. St. Andrews. Denby. Without 
| Fountnay. aan elas 
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mouth to | 
Exmouth *\ 


00.03/00 — . fame Forint, | 
01,03 48| At London, Amfterdam, Dort, Rotterdam, | “From, Cape 

|| 02.04/36) Zerickzee. Before Neweaftle. In Robin-Hoods | 4, Hague to 
03 o5/24 Bay. Beforethe Tees and Hartlepool. Without Alderney 
04.06/12} the Banks of Flanders, Between Calice and through the 
0507/00} Dover. Before Conguet, the Pens, Groy, Ar- Race of Al- 

| 0607/48) mentiers, Ufe, Killiars, Porthus. The River ): derhey. / 
0708/36) Bourdeaux, The South-Coaft of Britain; hp 3 
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1 13/04/34]. Welt-Coaft of Ireland. At. Boeknefs and Io. i 3} 
| 14/02|12) Orknefs. In Shotland and F air-Ifle. oN: 


| 15103 00 


: sods e| 03 hosrsy..45 minutes: - 
f Oat, 

| o104 
| 02.0521) At Roven, Silly, Before’ St. Matthews Point. 
| 03/0609) At 

| 04,06 57 the Main. Before the Bafss At St. Matthenrs. 


ON hs NN eters , meet 5 Ee From Cape 
07,09 21, Galicia. The South fide of, Bretain, Gafcoin, Clecké mto | 
08 rofo9| and the Weft-Coatt of Treland, At Hantelif= ‘Londey. ie 
109 10 57 foot.Half-Tide at Flambrough-head. Quarter- vs : | 
10 Tr4§ Tide between it and Bridlington-Bay, BiirK [> | a 
rile yh | ol chy hi 
12.0121 oe long ( ae 
1302 09 ee | | | i : 
ee | | tht a 


——- Khe Lide-Lavies. 271 
Rion, North-Eaft: and South-Weft. — 
aS | 03 hours, 00 minutes. 
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| err ains ’ From Gara-| 
Gafcoin and Poidou, The Coalt of Bifeai,Gal- |: Yey tothe | 
licia, Portugal and Spain. North-Cape, from) |)"C, shet PERO He 
the Race to the Pole-head. Before the River of | - Froni Mil- 
Nantz, and before the Bay of Tinmouth, ford toRam- 
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At Bret. In the Sound, Between Upbant and 


050745 BeforeRochel. The River of Bourdeaux within 
C6 08 33) the Haven. On. the Coaft. of Spain; Portugal,.: 
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02|06|06 ‘ Abbermark. In.Falhouth. In:Mouf:-hole, Sept.) to St. Careline, — 
03106154! Iles: Without, ‘the Haven, inthe ‘Broad | From Berch-_ 


oales 42 Sound. . Without the Fourn. All'the South fewer reser” 


fos ‘08 30! Coatt of Ireland, as King-fale, Cork, Yough- a. d.out and | 
06 09 18] ball, Waterford, and Cape-Cleer, In the Bree- | in. From Cape- | 
o7| 10 06 Joundand Vourd.. The Glefts of Texel, Bloy, | ‘ah anit 7 

| 08|1 0154, ‘and St. Maithirs. Avthe Bay within Upbant. | fle o q 
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1] bay, Falmouth, Mhipee Ramfey kis) Wales. pn fae te 
39| Thwart of Londy. Beforé\Liz. In allthe to the Fowrn, 
127] Havens on the South Coait-of Iréland,and i in | ‘From. the 
the Bay of Carnarvan. ‘At the Mouth’ of ‘Se- | Dorfes. to ~ 
31 vern. Between Silly and the ‘Lizard. At the Cape Cleer.. 
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}/ St. Powds in the HaveniWithout Sillyin the} Borchflewr. °°] 
Channel. Before Bourdeaux.Without Ufhant.) From the | 
At Lin, Half-Tide. Weymouth, Londy, and} Lands-end | 
the Falms. At Briftol, Waterford, and Aber- ) of England, | 


___, Eaft by South, and Weft by North. 


06 hours,.4.5 minutes. 2» Tides upon. the | 

‘ pat ; fame Point.: 
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Q Ae Channel At theshigahAb: the Bandy’ rf 
41 Between + ‘Moufe-boleand’ Ralmsnebi 3 Tnithe | pte hie : 
42) Offing. In theimidft of the Channel At Kilt” Malocs, | 
duyn. Inthe Road of the Texel.” At the Nefs | Pinan Berch= 
by Wieringhens At the Entrance of the Emes, fleur to | 
| or the River of Emden. Before the Coat of | fa reads. ° ¥ 
54) Friezland and the F ly,. Milford-Haven.. -At. 7 me 
Cape-Cleers Mee ats. 
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tort | “Thivart ofthe Hland Wi ight i in the Chan-|| Re 
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fo5|t2}15) F oreland. In St. Magnes Sound. Yarmouth. 
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Foz 10/36} Race of Portland: At the Eaft end of Wight. of Benuyt. 
fo3! 124) Within the Seyn. Before Cromer, Winterton, | ercie, 

O42 12). and Yarmouth. Friez, and Wieringer-F lat. On Minsleusctnnet 
logo 1 00| the Coalt of Friezland:Before the Eajfern and the Tredelett 
| 06.01/48) Weffern-Emes.Before the Fly and Scbolbalgh.| pi 
} 07 0236] At Egmontand Harlem of Bafs. Before the | 
24| Caskets and Garnfey, At Orkney, Dunbar, and 

12| Kildnie.At Fair-Ifles. Seven Clifts. At Home- 

lool bead,and thwart of Plymouthand Dartmouth. 


}_ South-Eaft by South, and North-Weft by Weit. 
sage tM Liisi Setting of the 
Tsdes upon the 
[ame Point. | 
| Before Con- | 
| calo, and the. 
| Ifland of St.. 
Michael. 


Ma 09 hours, 45. minutes. 


The Mibe- Lables. 
South South-Eaft, and North North-Welt. 
Setting of the 
Tides upon the 
[ame Post, 
From Berch- | 
_ fleur to. Al- 
: He Ne | DORE es 1 = 
‘}oqlo1/42| Thames. Between the [fle of W ight and the | From C ape 
o§lo2/30| Main. At Bulleyn-deep and Seyn head. In Dorfey to. 
| 06|03\18] the Foffeof Caen. At Struyfaert, and all the | the Ifland 
| o7|04106| Coaft of Normandy and Picardy, Calice Road. | p dah =. 
| o8lo4ls4|In the Frith, At Leytaff, Quarter-Tide, | 
| 09|05/42| Harmich,Dover, and the South Foreland. Be- | 
EG 06130 tween Orford and Orel Waves. In Chamber- | 
| r1lo7|18| nefs Road. Inthe Downs. 7 
112/08 06 
| 13)08)54 
| 1409/42 
J 15{10'30 


: D.| H,|M. 10 bours, 30 minutese 
\orrr18|  AcSteHlelens and the Coms. At ontedlle } 
|92!12106| and Harwich without the Banks. .. In Tar- 


03}12/5 41 mouth and Leyftaff-Road. Before the River of 


; 


FIG i 
Setting of the | 


Loglrals1 and Ham ton,Port{mouth,and. Dunnofe.Betore 
| Saate 9 Sree of Caen. F ait-Ifle-Roads. Har- | 

02/27, wich within. Between the Naze and Var- | B ake-Ovens. 
15, Dead of Lower. Inthe Chamber and Goresehd- From Font. 
1 o6loglo3) Between Cripple-fand and the Creyl. In the’ “ngy to Saint 
107 oq'51, Frith, and before Margate. . Rete 


‘Matthews-— , 


Point to the 


¢ 
4, 


Matthews-— | 
Point, 


Sa a 


I 
prs tilts 


——— padlneattianttt 


D.H.M. 11 hours, A5,wrinytese | Tedeserpon rhs |. 
00 II 15 cise pth : famePotnt.. | 
| 03, AtCowsand Orfordnefs-within the Sands, | 7 rom Saint 
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Aen! 


A MIE 


19 35 
19 39 
19 43 
19 47 
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fune. 


©: Right 


Afcen, 


Fuly 


OO Right 


Afcen. 


la M. 


23 
27 
31 
35 
39 
43 
io 
5i 


Aug. 


© ‘© Right 
Afcen. 


H. M 


CO send 
[O9 29 


OD #133 
9) BY 
O9 40 


09 44 


Sepiem| 
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Afcen, 
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| MA Lable ofthe Fired Stars. 279 | 
fe Table of Right Afcenfion and Declination of fome 
of the moft notable Fixed Stars, 


; Web 5) a E Right -Decli- Z 
Sears Names. Aicenf, nation. 


ple Shar — ——_—— + — |02]}00 
The upper of the two foremoft of the Square) | 
VOSS in“the Little, Bear ——- ——fo2/14 
| The apper of the two foremost of the Square i in} | 
| ~ she Great Bear ———— ——|02] 10 
The lower of the two foremoft of the Square in 
| the Great Bear ——J]02] 10 
2) The lower of the two latter of the te of the 
|.~ Great Bear —— : —- 02/11 3 
| The upper of the two Latter in the Square of the| 
| ~ Great Bear AO Cee ee Oat re 
m1 Laft but twoin the Great Bears Tail yO2tr2 
| Laft but one in the fame —--—-— ———|02) 13 
| Latin the fame —A-——————— [02 rz 3: 
| The. Dragons Tail - es ouales 13 
| ArGurus ————-————_-—--—_ ot] 14 ~ or] 2c 
| Brightet in the Crown ———--—————|02] 15 __ 
| Brighteftin the Harp —-——— —————|01] 18 26/38 
Swans Tail en nt ay o2 20 2 mY 
| Rerfeus Right Side ogee nara 02 
| Goat; or Capella ——————-—— ol og | lay. 
Auriga’ s Right Shoulder —- ——= O21Oy 
| Brighte(t in the Serpents Neck ~—_ Jo2}15 
Brighecft between the Eagles S eis fo2}rtg 
|| Firftin Pegafus Wing, or Marchab - —Tloa2lao 
|| Beginning of Pegafus Leg - ~——1o3122 
| End of Pegafius Wing —--——-- —-- ——|02}23 
| Andromeda’s Head -—— ————————}02|23 
Southermoft in Andromeda's Girdle - 02}00 
pleaded 5 Souther moft Foor ——— —_— a Or 


Oo 


eg 
o 


‘ ; Se 
Se ee ae Ne oe ee ears 


280 A Lable of the Fired Stars. 
i isn on ener nS 
A Tableof Right Afcenfion and Declination of fome — 
of the moft notabl e Fixed Stars. 


atoniniea Fi 


: Stars Names. 


‘S40 aie 


| The Bulls Eye, or Aldebrand. fo 04, 17/15. 4 
End of the Bulls Horn —-——— —--~—~102}05,, 06|28 — 
| Caftor —_——-—_———-—>-—- +9207, 14132 


Pollux 7 7 02107 25|28 
Bright Foot af Gemini rE ie ee et ee POON OG TO hea 


Brighteft in the Lion’s Neck. ——--—_~——- [02,10 OR ay 
| Lions Heart TOI 8% 51113 


Za ZI 


a ae 


Cit Spike Bor tb bass ee Or I xe o8log 
Soutbermoft. Scale of Libra ——-——-—~—|02|14 33114. 
“Nortbermoft Scale of Libra ——+-—— 0214 5g 08 
Scorpions F orebead .—----—-—-- ——|Q2|1 8 
Scorpions. Heart ee oO 16 ‘roles . 3; 
| Fomabant — eee 
| Whales Fav ——— —_—-__-———— 02 loo 45 02.5. 
Orions Right Shoulder —~-—-—— ——— |02;05  38|07_ 
| Orions Left Shoulder —-——_—————--—— 02105 08 ) 
| Fagft in Oriors. Belt —~—— ——---—-—=|02! 05, 00: 
Middle of Orions Belt oe O2105 I 
Lafti in Orions Belt nt a Jo2}os, 24l ry 
| Onions left Foot, or Regel AAS 04 . 50108 3 
| Mouth of ibe Great Dog, or Syring —---— 01106 31/16. . 
| Right Forefoot of the Great Dog ———- 02106 a9}t7 
Little Dogs Thigh —-—-———-]02|07 2206 
Hydra’s Heart. et oie a 01jo9 12107 


tiie al ia 


Me oF the foregoing Lables. 28: 
— Koknow the hour when any Star cometh 
eo. Mpon the Meridian, 
PORNO * COUR NS SLATE Rule. 


Inft feek the Right-Afcenfion of the Star, and alfo the Right-Afcenfion 
of the Sunin the Tables afore-going: From the Right-Afcenfion of 
the Star fubtraé& the Right- Afcenfion ofthe Sun. But when the Right- 
Afcenfion of the Star is lefs than the Right-Afcenfion of the Sun, then add 
24 hours thereto,and the Remainder will fhew you the hour Afternoon 
when the Star cometh upon the Meridian and if it do exceed 12 hours, 
then fubtraét 12 hours therefrom,and the remainder fhall thew the hour 
and minute of the Stars coming upon the Meridian after Midnight. 


Example 1. 


Upon the 10'" of April,I would knew when the Lion’s Heart cometh 
upon theMeridian. ‘Therefore ifyou lookin the Tables of Right-A/- 
cenfion and Declination for that Star, you will find it to be 9 hours 50%, 
Then look.in the ‘Tables of Right-Afcenfion of the Sun, and right againft 
the 10" of April you will find the Right-Afcenfion of the Sun-to be ae 
1 hour 54 min. which fubtracted from the Right-Afcenfion of the Star, 
there remain 7 hours 56 min. which is the time that the Starcometh 
to the Meridian afternoon. | ee 7 : 


Erample 2, 


Upon the fifth of Nqember, Idelire to know when the Balls Eye 

_ cometh upon. the Meridign: The Right-Afcenfion thereof, by the Tables 
you.will tind to be 4 hours 17 min. The Right-Afcenfjon of the Sun,that 
day is15 hours 23 minutes. Therefore becaufe the Right Afcenfion of 
the Star is lefs than the Right- Afcenfion of the Sun, I add 24. hours to: 

the Right-Afeenfion of the Star,which maketh 28 hours 17 min. From) 
which fubtraét the Right-Afcenfion of the Sun, and the remainder is 12 
hours §4’: From which 1 fubtraét the 12 hours, and the remainder is 
53/50 t at the faid Star.cometh upon the Meridian 53’ after Midnigh:. 

_| And here note, ‘That.the Table of Right. Afcenfion of the Sun; is cal- 
culated for Noon every day 3 and that it dothintcreafe by about “4 min.. 

_ each day ; fo that it may be proportioned, by allowing for every 6 
hours afternoon, one minute. 2 in 

Wiehe avers 2 ined : MO Arie + 
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LE Cae 


{ Pole 


isay Mabie oftat. anv Longituae. | 


| AT able o rp the Latitudes and Longitudes of the principal Ports, 
~ Harbours, Capes and Iflands,in moft of the kvown parts of the- 
World : “Beginning from the Meridian of Pico Teneriffa.- 
Collected front the beft Charts, Defcriptions, and Obfervati- 
ons of several able and.experienced Navigators of our: over: 
and other Nations.) © 0 SHH 
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Places. Names. . 
| cnetal Hae Headland, , 
a | Fair Fore-land, 
8 | Black Point, | 
2 Point Look-out, 
| Cape Blanco, 
EP ome Negros? tari * 
\ Hopele{e Iles.) 


H pe Iflandy 

Cherry Ifland, wi 
South Point of Trinity Ifland, 

. Youngs Foreland in Trinity Ifland.: fi] oer & 


Coaft of 


reenland 


G 


The Sea 


the North 
~ Sea 


aE 
a4 Ee 
as 

S 


A 


(Orange Ifland, 

Ice Point, he 

| Admiralties Ifland, 

eg | Langeneft,. 

<2 Croft Point, _ 

2S | Fretum Burrough, ad | 
_ |The River Obij | ta the. Tartavian| 

, Eee Weide ted ula line 


~ ( Mauritias Yfle, 


Sea.Coaft of N pe 
Zembla, 


‘The 


toa 


_¢ Archangel, 
Smelgenofe, 
Cape Candenofe, 
Orlogenofes. 
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: Sea Coaft of L. 
yo Sand Le 
be 


a gS 
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: jee Bs in the Sound, 


a 


a The Sea: Coaft of © 
. BEEPS. C allice. 


F. landers,from the 


~~ (Fox Nofé, 


Cape Grace, 

| Cape Gallant, . 

‘| Cape Race, 
ee K ilduym, 
) North Cape, 

| Rofs Tfle. eS, 
Cats-nefs, 
Bomel, . 


| (axe of N OV WAY 


(The Nyding / 


| Cape Cole, 
ee Scarlet Ifland,’ 
| Falfterborne, _ 


Abbo, 
‘| Wyburrough, . 
Nig Dagaret, 
Dormamel; 
Gotland, - 
| slietirretsund : 
Bie tata 
Earth Holme, - 
. | Burnt-Holuse, 


[ ets 


Bovenberg, - 
bai ine 

“STee Texel, 
Sf The Brill, 


allies 


ies Schaw,,- 


Latitude. 


re 
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Places Names. 


( Langenefs, 
Grinfe, 
Maze, 
Andifer, 
< Snowhill, 
| Alera Point, 
W eftmonia Ifles, 
Merchants Foreland, 
(WV bale Back, 


Sea Coaft of Ifland. 


(St. Kilda, 

: | Skie Iland, 
Lewis Ifland, 
Fair Iflands, 

| Shotland, 

| Pair Ife, 


(Iles of Orkney. 


(Catenefs, 

| Buchannefs, 
\St. Abbs Head, 
Tinmouth, 
Flambrough Head, 
The Sporne, 
Wintertonnefs, 
Orfordnefs, 
The North. Foreland, — 
The South F oveland,, 
Dongenefs, 
Ifle of Wi ight, 
Portland, 
The Start, 
| The Pisard,- 
a Iflands of & 8: idly, 
: ee Ife, 
| St. eeu Hees 


tland. 


cael 
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aati of Lat. an Hongieoe. "San ; 
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‘Latitude. Longit’ | 


‘Places Names, 09 ee 


I 


i 


z 


\Bradj Ih, 
| kloly Head; — 
| Tffe of Man, 
| Cofwel-Point, 
1 Fair Fore-land, 

Aron Iffe, 

| Black-Rock , - 
\ Sline Head, 

| Blafauer, 
Cape Clear}. 
| Old-Head, 
: * UHearn-Point, 


Ege 


and Ireland. ~ 


LLZZZZALZALZZZZ 


fee 


| 


oe Coatt of Scotland, E 


# 


- (Sain Head, 
el ees Hage, - 
Casketh, ° * 
(gaa ep, 
|F erfey, 
Ufbant, 
Orleroon, 
= Cape de Machicaca,: 
| | Cape Pinas, 
| Gope’ Ortegal,. 
a Cape Fénifterre, 
The Rock of. Lisbon, . 
Cape St. Vincent, 
Cape-St. Maria, - 
(The Straits of Gibralter. 


Spat. and 


baila a 


ee gn of France, 
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Latitude. | Longit. 


Places Names. 


(Cape de Gata, 


N{16. 08 , 
Nj18 “t 
Cape Saint Martin, Se Es A 
Cape Daga Frito, -Nl24 28 | 
Cape Laret, | oateeee | 
Cape Melle, N $1 296 | 
8S. |\Lerracina, ” N| 362.06 © : 
= ‘Cape Sparteventura. N 37 30 g 
nH Cape Collom, - ees oN 33 =Car : 
te \capes aint Maria, N 26! 28. ‘ 
: peas Nj32 749) @ 
su Ancana, ° UN es 
E sain slag N a 2 13 
ES eee N|38 0] — 
oO Cape Lings, Ni42 oof — 
= Cape Matopaa, ¥e 42 561 
= Cape Saint Angelo, NW paces 
<2. | Cape Doro, | Nl 4é°-39) 
a Cape Barbarnow, N48 464 
i ma] | Cape Saradoni, “NI 55 34) 
1. S$. | Cape Pollopolle, : NI eon 48) } 
1.6). \Cape de Beeur, “NI 2321 
4. $ . [Cape Roatinz, ‘Ni goe2st & 
7 B _ | Cape Rozato, Ni jon 124m 
|B cape tine, Nios seh | 
ESS et Ni 19 46) 
Cape Falcon, Nirs<2qil a 
|. - | Cape Tres foreas, Ree 36 i 
: \ Tangier. , 
hea (Alboran, —- ay 3? 3 i 
8 2 ormentara,,- 13° 44 ee am 
& = | IWica, ie 59 One 9 oo 
eg PO eae ets 39 38 Nias 20 
= 2 | Major ay , 9 55 N 22 30] 
ss | Minorca, | 3 ; 
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a ‘Sea-Coaft ‘oF Bare : 


d Guinny. 
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3 EEC Watties 


- af Caer 


.| Cape Pujo i in Sardinia, 
Cape Corfo in cs lee 
Ealboss o . «, 

| Palmorolla,. 

| Uftica, - 

~| Maritimo, 
Pantalayia, ; 
<5] Limpadofz,. 

Limofa, 

| Malta, 

Cape pales i in-§ Mea 

‘S Meffina,- 


Lif, 


| Trinity, 


Palagofa, 


| Augufta, 


Mallida, 
Corfe, 


8 Cephalonia, - 
A Zant, 


| Wefteend of Candia, 
| Eaft-end of Candia, 
Rhodes, 


.: We ft-end of Cyprus, 


ee of Cy 2, pris. 


<6 Cape 5 5 oni | 
"| Cape Cantin, 
= | Cape Bojador, 
2 Cape Blanco, 
| Cape Vi erde, 
Sirre a 


1The seu de of St wii 5 
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a jet 
“oe 
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~ Places. Names 


[Cape i emp t on 


The North Point of F cena 03 
e Iland-Chocos, 


o+ | IflandsSt. Thoma,. 


‘| Cape Lupusy: 

-| Cape Negro, » 

| Cape Sacos, 
eGepel ih eet 


4 


‘ bags = fis A Ae 


“| The Welt fide. of Plores,.. 
| Fhe Road before Fyal,. 
The Welt end of Pico, 
ue Welt endof St. George, 
cil The Wet end:of Tercera, 
The Eaft end of St. Michaels, 
th Eaft endif. St. Maries. — 


¥ (Tbe North pit of Ferros.. 
‘| The Eaft fide of Palme, 
| Gomera; 9 
Pico Tenerifa,- 
oS The Eaft end of Madera, 
The Eaft- endof Port Sanco... 
| The North-eaft Point of Canaria, 
The N; E. Point of Forteventura, 
3 a be Ealt part of Lancerotta, 


| Cape Tres Puacias, a UP OF X 
Cape Formofa, op vebog O46 


Ifland Principas, | OL. 


36, N 358 43 | 


noe 5 
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fc pate: Aotearoa apy. se 


ie stipe Names. | 


(The Weft fide of Antonio, 

The Eaft Point of St Vincent, 
| The Eaft fide of St. Luciz. 
| Ife Brava, 
Ifle Fogo, 

a The Eaft fide of St. Fago, 
| Eaft Jide of de Mopo Ife, 
‘| Eaft fide of the Me of Sal, 

| Eat fide a Bona Vifta. 


/ 


Soe Anu ie | 


} 


( By. Waribbe 
Hide Anabina, 

lA Afcenfion, « 
ss St. Helena, ° 

| St. Helena’ Nive, 

| Tfland Degiaialica, 
bso Defi itian. 


ne a tent fl, Ee 


(Cape Ancuiths, 
a Cape Corintes, 
Cape de Guada, | 
[Cape de Guardafin, 
Cape de Rafetoat 
3 | Surat, 
< Goa, 
Cape Comerin, 
The SW. Point of Cylon, 
River Bengale, 
River de. Care, 
obr, : 
Fim 


~ In Eaft-India,’ 


“Sea Coat eae Sieg ae amc 


# Table of Lat. and Longitude 


se, a Latitude. Longit. 
“Ps Raines tay, 2598! | 
V Gandities oes 
Vifchers Point. ‘acueatet tp 
Lhe Point ¢ oc Cavallos, Ya A 
|| Cape Somber, ; 
|Ninghai, | 
(Gi 


ee 
“5 eR 4 
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am 


"oS Gositenche 


| 
au 


secetiss IRIRNICERYeT 


iis | 
in nee fee 


“tf Binns 
Fobn de Lisbone, 

| Diego Roize, 
| St. Branda, 
ee Dolgatias,. *% 
H Domafcaicacs, 
1 St. Apolonia, 

| South end of St. re 
| North end of St. Lawrence, 
| Baflos de India, 
John. de Nowa, 
“ < Maystta, ae ty 
‘| Comore, wid 

| De Natal, fi 

Cofimolede, a 

| Fobn de Nova, 

\ De Alinirahta: 
7 Doméftaicubas, 

| St. Hermanas, 

4 Diego Gratiofa, 
{De Cane, | 
lady 

| Apoluria, 

Uy land Pracel. | 
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. Mflands- 2 wai ee 
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fous | Place Rae 


(Cnbile, e, 

[| Molique, .. 

‘| Andaro, 
“Hae N EMT. oft point of Re ih 
South-Eaft end af Sumatra, 
Bantam, 
‘Batavia, 
Combaua, 
Flores, ° 
& “s 
Ceram, — 
Amboina, 
_& outh end of Celebes, 
North Point of Celebes, 
| The middle of Gilolo, 

| Bachian, 

Machian, 

‘Motir, 
Sponibedels. 

| Tidore, 

Mifira, 

Ternate, 

Saint Fobannes, 

South Point of Burneo, 
North Point of Burneo, 
Weft endof sh ies 
Anamba, 
Natura, 

Saint Fuan, 

Tandaiz, 
Masbat, 

§ ebu, 

Pandi, 

| Mindora, 

Paragoa, 


South end of Livcon.. 
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“Latitude, 


8. 53 
eae 
RU Suse rete 
52 


CER GER) 


Lonait, | 


D. M. 


aes 39" 
94 25 | 
95 38] 

II6é Oo} 

125 40] 
126 20} 

127 05] 

138 ©CO | 


Sal 


: tp Eirini, Pay oe 
* ee Dy OA ee » | me, 


| | ‘Latitude. | reel 
Places Names. ; ey) op 
| D. M. D. M.. 


[North end inca - | 18 42 N{I4E 564 
ie be Middle of Aynam, . 00. 131 00} 
South end of Formofa, (142) «5. 
North end of Formofz, 143.16. 
| Firando Tfle, 157 15; 
Weft end of Fapan, 15am 5¢ 
| North end of Cikoko, 150 10; 
Tonfa, 153 00; 
North Point of Fapan, 
Cape Eroen in Teo, 
“(Cape Patienccin Fefo. 


| 


‘Tflands in the Eaft-Indiz. 


PLA2EARCAL ARAL 


(The Straits of Anian, 
Cape Blanco, 
‘Sir-Francis Drakes Bay, 
‘Ifland: Peraros, 

‘Cape St. ‘Lucas, 
Cape Corintes, 
Aquatulco, 
Gulfe of Salina, 

| CapeSt. Maria, 

| Cape Corintas, 

Cape de Fransifco, 

; Cape de Paffzo, 
‘Payta, 
Truxilla, 

‘Villa la Nafca. 
Arica, 
| Tfland Ferando, 
Baldivia, 
P. St. Cyprian, 

| | Wet Entrance of Magan, 
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Places. Names. 


( “ Honder Tfland, 
| Hater lands, 
‘Tfland: Tiburones, 
- | St. Pedro, —.- 
Prince Williams Iflands, . 
| [lands of Good H pe, 
States Land, 
sie Wands, | 
Salteadores Ifle, 
Miracomo, gh 
Tflands de Ladrones.. 
Nadadores, 
UBerbadees Iftes, 
St Peters Ifle, 
UAlermanes Tfle. 


Mlands in the na Beer (ies ee 


cf Lccies S noe fa 

_ | Cape Pennas, 

| Eaft Entrance of Magelan, 
| Cape Blanco, | 
: Cape St. Antonio, 


f dees 


Cape St. Maria; _ 

; Cape Frio, 
af ela de. toda Santos, 
| Cape St. Auguftine, : 
‘Black Point, 
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+> An Evplanation of the precedent 
cee Balendar, 


| i Bo each Page there are eleven Columns ; the firft fheweth 
- | & the day of the Month; the fecond the days of the Week, | 
| exprefied by the Week-day Letters as in the year 1675, in} 
- | the Month of Mzy, you will find B for Saturday, and C for 
| Sunday, which is the Dominical Letter for that year, Cas 
| you fee in the Pagebefore the Kalendar.) Thethird Column 
| theweth fome remarkable Days, and the Southing of feveral | 
| Stars at Midnight, with their Declinations from the Equi- 
| Noctial 5 as in'#he aforefaid Month you will find againft 
| the third Day, thereftands the ‘Brighteft iz the Crown,which }- 
_| fheweth, that thefaid Star comes to the Meridian the third | 
| day,at twelve of the Clock at Midnight.The fourth Column | 
| fheweth the place of the Sun for the firft Year after Leap- | 
_ 1year (according to Mr. Street’s Tables;.) as againft the third 
| Of May you will find the Sun to be 23 d.og m. in Tanrys. 
| The fifth Column fheweth the Declination of the Sun, for 
| the firft Year after Leap-Years as againft the third day afore- 
faid, you will find the Sun’s Declination to be 18 d. 36. ~. | 
And after the fame manner, the other fix Columns are to 
be ufed ; as againft the faid third day of «Muy, you will find 
}in the fixth Column, in*the fecond year after Leap-year, 
| that the Sun’s place is 22 d. 55 ~. in Taurws : And in the 
feventh Column, the Sun's Declination to be 18 d. 33 w. And 
in the eighth Column, and in the third Year after Leap-year, 
the Sun's place 22 d. 41. win Taurws; and in the ninth 
| Column, the Declination of the Sun is 18 d.29 #. And in 
the tenth Column, inthe Leap-Year, the Sun’s place is 23 d. 
24 m.in Taurys : And in the eleventh Column, the Sun’s 


Declination is 19 d. 40 #. 
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322 Explanation of the Aalendar. 


| How to find the Day of the Month, or Week Day, for any 
time paft or to come, by the precedent Kalendar. : 


Ixft, You mutt find the Dowzinical Letter by the Table 
| before the Kalendar, or elfe by the Rule delivered in 
| Chap: 7. Se. 3. and thereby. you may difcover the Day of 
the Month; as follows... ; 
bags Example: 1: 

What Day of the Month was the firft Monday in Auguf3 in | 

the Year 1645? iit 
| By the former Rule you will find the Dowinical Letter 
was 5 thenturning to the Month of Azg@#,calkE Sunday, 
|and the F that follows is Monday, and the firlt Monday is 
\the 4th Day of the Month. 
Example 2. 
| What. Day of the Week will the tenth of Eebruary be ix the 
| Year. 1680 ?. | 
|. This Year will-be Leap-Year, and in the Table hath two 
| Dominical Letters, Dvand C 5 the firtt.of them ferving from 
ithe firft of Famnary till.the 2 sth of February, and the other 
from thence to the yearsend : Therefore againft the 10th 
| of February ftands F 5 then calling D Sunday, E is Monday, 
_ fand Fis Tuefday, the. Week Day fought... 
1, Example 3.. 
| What Day of the Month is the fecond Thurfaay.in ihe month 
of Auguit, 7 the Year 1680 £. . 

|. Phe Domwinical Letter for the latter: art’of the year is C, | 
therefore C ftandsfor Sunday, D for Died for Tuefday, 
LF for Weduefday, G for Thurfday 5 and againtt the fecord G | 
Lin Avguff, is the 1 ath day ofthe Month,which was required. 
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according to the Titles on the Right-hand; but for years paft contrarily. 


a 


Years. |4/8]12|16|20]24|28]32]36]40]44148|52}56|60| _ 
Month d. 77 |? Ae aT ANY [7 (7 | oye Aya) PEA fat & 
January, t}oj1\o1[or pe 02]/02102 03/03 03/04/04 104) North 

I1]O}T}O1]01}02102103/03/04 Cn od O51|05/05/06| | 
| 21JO}EIOTO2 o2lo3 0310410405 OF 10610607107 
| February 1\1)1|02f02/03 03|04105 05 [06/06 07108 38|00} 
| II ih 02103103(04,05/05106|06|07\08 08 o9|10 
— attrirlozlo3z!o3zlogio5losioglozlo8|o8iog' 10! 510 

March; 1\|1|1|02 oles 04]05|06|C6!07lodsloSfog{iol rE 

1 T1|1|1|02|03|04)04]05|06|06/07/08!ogloglrolry 

2111} 1102103}04}04105106;06lo7lo8lo8icgliolry 

April, 1|1|1|92]03]03|0405]05|°6|07/07|08'09 ville 

IT] 1]1]02}O3}03104]04}05106|06]07108|08 jo9| 10 

—2a1f1t1!62102]03103104105'05 106106107107 108108 
May, 1/0] 1}01,;02402 

Olt loi 
o'r lo1 


03103 1040410505 {06106107 {07 
sp 02102 
Fune, 1\0\0|00 
11|0|0|00 


South 


02 |03 |03103|C4)04 105/05 |05 }06 
21 OF101102!02102|02103103 103103 lo4}o4. 
o1lorjorjorlor{Or|o1!o1}02102102'02 
co 00|00|00/00/00}00|02}00!00'00 
TjololooloHorjotlororiotlorlor!o2lo2|o2'o2 
1Jo1|o1/0r/o2[02{02]02] 0303/03 103}o4/oa] 
I }O1/02/02|92103/03103 10410405 |05|05|06 
MOTO E 07 Osteo Os Op Ge Col tg7 
1|02|02/03 [03|04105|05]06106'07107{/08lo9 
1 |02|03|03 |04|04105|06|06/07/08/08!o9! 10 
1102103103 104!05105106 07lo8lo8 o9l10| To 
1]02|03|04|04|05|06|06|07|o$!og}o9! 10} 11 
1}02 103 |04104|05 |06|06|07108/o9lo9| 10111 
11 ]02103 104 lO9 TOl14 
102/03 10304 aLeipes 
T|02 
rr jO2 


0410510606107 |o8log 
09 
03|03|04. 09}10 
1|o1 


05|05!06'07(08!108 
04. o8 
02103102 07!o08!og} 
02|02|03 
1|oJ 
TjO!I 


05/06 }06107108 
ae 
06}07'07 
02|02}02 | 
00 


05105 '06106107 
03104]04105[05|06 
| 05/05 06 
OLIO 1102 0304104 
010101 110; 
©]00}00]00|00 
O}OO\OT 0101 


0 
O 
O 


II 

II 
August IjI 
' III 
211 


Septemb. 1|1 
ea: 

pee Tad 
October, 1 I 
: Iidt 
241 

} Novemb, ilo 
i, 110 
2110 
} Decemb. 1 
ge TET 
eal 


Se 


03 103 {03104104 ]05 
0240z/02| 


02 102102.103 163 103 
O1/01j/01|01 02/02 

00|00/00}00{00!00!00!00! oo 
O1lOT!O1101102/02\02 02 10)* 


O 
O 


A Table of Variation of the Sit s 
Declination in Hours, 


Hours from the Meridian of ‘London. 


plea teae ie ieee aie 


Me iMe od ¥ Me mM. “mM. m. mM. 


o1 

OL 

Or) Ox 
02] 02 


3 
me 
os 


O4] O5 hee 

O5 os ie 

OF O7} O7| O86] 

06 =: O7 a 08 

See “oles “09 

06 oF 68 2 O9 
02 06] o7} o$] Og} 10 
0203103104105 $O7 o8} opf 10) 19 
o2104 03]04|O5|05 “06 — o8} oof 10} 11 
02/03/04]05{06'! O7l o8) col 101 x31 I 
02|03/04lo5|06] 07 08] o9| rol ri] 32 


‘Expla- | 


Examples of the Ufe of the fore going Tables,| 


For. the Sun’s Declination for Years to come, &<c, 


Example I. 


Anno 1695, May the fitft, The Declination of the Sunis required. | 
__ Fat, From the year 1695, I dedué all the hundreds and {cores | 
that is 16803 and therefidue 1 5, I divideby 43 the laf remainer 3 
fhews it is the third after Leap Year. Therefore, | 
Secondly, In the Kalendar for four years I look for the third after 
Leap Year, and do find it anfwer to 1675. In which year, on the firft 
day of May, the Declination of the Sun is 17° 59/ North. 
Thirdly, Then out of 16 95, Lfubftract 1675, and with the refidue 
20 Tenter the Fable of the Variation of the Sun’s Declination for years, 
é&c. where under 20 yearsin the head of the Table, and againft May 
the firft, on the left hand I find the Variation 24 North, But the afore | 
found Declination was alfo North, therefore to the faid Declination 
17° §9%, I add the Variation 2/, and the fum is 18° 7/ North, the 
true Declination of the Sun Anno 1695, May the firft, in the Meridi-| 
an of London, as was required. 


Example ae 


Anno 1728, September the firft,1 would know the Sun’s Declinati-| - 
ons and from 1728, reje@ting the hundreds and {cores, I divide the| 
refidue, which.is 8 by 4, the remainder ©, thews it isa Leap Year, 
under which Title I find 1676, in which year, on the firft day of 
September, the Declination of the Sun 4° 13” North. . 

- “Then from 1728 1 fubftraét 1676, refts 52 years; under which, | - 
and againtt September, 1. (in the Table of Variation in years) Tfind | - 
‘the Variation 9 South;which {ubfiraGed from the aforefound Declina- | - 
tion 4° 13’ North, refis 4° 44 North, the true Declination of the Sun. 


And here note, that when the Declination and Variation are both} — 


North or both South, their fum is the true Declination > but if the} 
| one be. North aad the other South, it’s their difference. . AAD 2 


For} 


| For the Declination of the Sun out of the Meridian 
| of London. | 


Anno 1676. April the 11th day, at fix of the Clock after- | 
| noon, I would know the Sun’s Declination? | 
| The 11th day at Noon Lfind icinthe Kalendar 12 4.15 m. 

| North, and the 12th day, 124. 35 ”. therefore fubftracting | 
. | the lefler Declination 12 d. 15 m, out of the greater.12 d. 

| 35 m, the relidue 207. 1s the daily increafe. : 

| Thenin the Table of Variation tx Hours @c.-ander 6 hours 
‘in the head,and again{t 20 #.0n the left hand, I-find 5 m. the 
| proportional part, which (becaufe the Hour was afternoon, 
and the Declination increafing) added to the afore-found | 
12d, 15 m. the fumis 12 d.20 m. North, the Declination re- 


guired. 


Example 2. | 
For the Declination of the Sun,. Auno 1676, Ofober the 
28rh day , at 8 in the morning, ‘that is 4 hours reckoned 
backward from Noon. é; 
Inthe Kalendar, the Declination on the 28 dayof Odfeber 
that year, is 16 4.39%. andon the 27th day 16 4.21 #.South: 
the difference is 18 vz. again{t which, and under 4 hours, in- 
| the Table of Vaniation i Hours, Oe. | find the proportional 
part 3 v.which (in this Example) fubftrated from 16 4.39 . 
there remaineth 16 4.367. 9 outh, the Declination fought. 
And thus may the true Declination of the Sun be eafily 
found at all times, and. in all Meridians, of which I fuppofe 
here will need no more Examples. ea, 
~The Sui’s Horizontal Parallax is only 15 feconds, there- 
fore the Parallax need not be applied at all. : 
Alfo the Sun’s refraction is demonftratively equal to that 
ofthe fixt Stars, which latter is by the obfervation of Tycho 
Brake inthe Horizon 30 miu. and is the.20 deg. of Alt. 


Vide Chap. 7. Sed. 1. 
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The UJe of the preceding Table of Difference of 
Latitude and Departure. aoe 


ES is a large Table, giving the Difference of Latitude and De- 
parture to any Diftance not exceeding 100003; and to every 
quarter Point of the Compafs st ea 
The Courfe lands at the Head and Foot of the Table; at the Head 
it begins at | Point, fo+ Point + Point,increafing to 4 Points ; atthe 
Foot it begins at 4 Points, fo 4 Points 4 ; Pointss increafing, back- 
wards to 7 % Points. The Diftanceis placed in the two outermoft Co- 
lumns of each Page, under the word Diftant, on the left hand Page, 


beginning at 1,and increafing to 505 on the right hand Page,beginnng » 


at 51, and increafing to 100. The Difference of Latitude and Depar- 
cure, fland under the Courfe at the Head of the Table, and over the 


- Courfe at the Foot thereof, diftinguifhed by the words Lat. and Dep. 


1. Inthis Table, if your Diftance exceed not 100 miles,or leagues, 
che Difference of Latitude and Departure will be given in miles or 
leagues, and 100 parts of a mile or league: But it may fuffice, if the 


Difference of Latitude and Departure be taken only to miles or leagues, _ 


and 10° parts of a mile or league,with this allowance, that ifthe parts 
be 16 or more, inftead thereof fet down two tenths, (which is 20 hun- 
dreth parts) 3 if 26, or more, 3 Tenths; if 36, ormore, 4 Tenths 3 
if 46, or more, 5 Tenths 5 if 56, or more, 6 Tenths if 66, or more, 
7 Tenths; if 76, or more, 8 Tenths; if 86, or more, 9 Tenths; if 
96, or more,then make the Miles or Leagues of Difference of Latitude 
or Departure, 1 more than they are inthe Table: Asfor inftance, in- 
-flead of 19.16, fet down 19.2 Tenths; for 27.27, placez7- 3 3 for 
49.59, place 49.6 5 fos 52.78, place 52.83 for 76. 96, place 77. 
for 78.96, place 79 miles or leagues. J 
2. If the Diftance be above 100, and not exceeding 1000, this Ta- 
‘bile gives the Difference of Latitude and Departure in miles or leagues, 
and tenth parts, being taken out at twice. 

3. Ifthe Diflance be more than 1000, and exccedsnot 10000, the 
Difference of Latitude and Departure is given.in miles or leagues, as 
thal} be explained by what follows. ! 

Sic 4 This 


ACE FEE 
« , 5 


“This Table j is very ufeful in the refolving thefe 6 Problems in Navi- 
gation following 5 provided, in the five laft Problems, the Diftance cither 
given or aot exceeds not a hundred miles or leagues. 


 Peoblent I 


The Courfi and Diftanee Bee 5 To find the Difference, Latitude, and De- 
A ei gite 


4 Example x. 
A Ship fails W. s. W. balf Welt, 50 miles 5 1 ing the Dine 
. of Latitude and Departure. 


‘On the left hand Page of the Table,over 6+ pais and right againtt 
50 miles diftance, you will find over the word Lat. 14. 51> and over 
Dep. 47. 85 5 which being contracted according to the firft Rule afore- 
going, fhews your Diff. of Lat. to be 14. 5 Tenths, and your Depar- 
ture. 47. 8 Fenths, as was required. 


Example 2. 


A Ship fails Eaft by North, balf Eaft, i miles 5 To i fi the Differ- 
ence of Latitude and Departure. — * 


This muft be taken out of the Table at twice, after this fbilewine 
madziner. 

To perform this, you muft account 1 at the beginning of ’ the Table 
to be 103 and 2 tobe 203 3, 303 4,403 5,503 and fo 10tobe 1003 
_. 11, 1103/12, 1203 and 20 to be 2003 30, 3003 40 4003 50, 5003 

60, 6003 70, 7003 So, 8003 90, 9003 and TOO at the end to be 

1000. 

According to this Direction, againft 12 ( wih ftands for 120) on 

the left hand Page, over 7 + Points, ftands 1.18 over Lat. and 11.94 | 

over Dep. which done, according tothe fecond Rule before given, your 

Difference of Latitudeis 11.8, and your Departure 119.43 then take | 
[a the Diff. of Lat. and Dep. for the Remainder, which is 5, accord-_ 
_ing to the farft Rule.aforegoing, and after the manner of the firft Exan~ 
: se of this Problems fo you will find the Difference of Latitude to be 
0. §, and your Departure 5.0: This done, fet them down, and add 
| ge eee alter this manner. 
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So that your Difference of Latitude for the whole Diftanee 128 miles, 
is 12.3 Tenths, and your Departure 124.4 Tenths. e 
d 5 A cae, Ok sinh oar Wve inl: eh62 


Example 3 vcs aot Ws Swueetad It 
red wig § # We ms NPA a eee ies hh eat 4 


A Ship fails North-Weft. by., North; 4. Wei, 976) miless. Loi findthe- 
Difference of Latitude, andthe Departures _ op “os epgdiy ole ae ae 
; Under 3 | Points, and again{t: 97 (taken. for 970) ftands 77.01, 
and 57.78, that isthe Difference of Latitude.779. 1 Tenth, the Dew 
parture 577.8 Tenthss againft 6 ftands.4.82 and 3.57. that is, the 
. Difference of Latitude 4-8 Tenths, the Departure 3.6 Tenths; which 
added together, makes the whole Difference of Latitude 783.9, and the 
Departure 581.4. — | sis 
: ey singe Example 4s Sanat ok Sahl aaa 
A Ship fails North-Eaft by North, balf Eajt, 7968 miles, to findthe. 
, Difference of Latitude and Departure. ai hs ; 
To perform this, you mutt account'1 at the beginning of the Table 


tobe-1003 2 tobe 2005. 3, 3095. 4,400: And fo Loto be 100@;1n 
tobe 1100} 12, 1200.3, 13,1300, T4y 1400 3, $020! to.be 20005 
30, 3000 3. 40, 4000 3, 50,,5000;3, 60; 6000.3: 70,7000 + 8958900 5. 
90, 90003 and 100,10000. , 259 ) os 


‘According to this Direction, againtt’'79 (taken for 7606) and-uns ie 


\ 


der 3 = Points, ftands 6107: for. the Difference of Latitude, and sora: 

“ miles.for.the Departure, according to the third.Rule.. Then take out 
the Difference of Latitude and, Departure for the. Remainder.68,, ac. 
cording to the firft Rule, which youwill find, to be 52.6, and, 43.03 

fo. the whole @ifferenceof Latitude is 6159.6 miles, and the Departure 


5055.1 miles. 


i 


| 


| ~ 47.75 andright againftit you fee 52.6 leagues, for the Difference of 
! s The Difference of Liptatudesna Diftance given ; T. 0 find the Coutrfe cand 


vik ference of Latitude be 14.5 leagues 5 To find the Courfe and Depar- 


the Diftance, you find 14.5 in the Column of Latitude,over the Courfe, 


of Latitude and Departure. 337 
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‘The Courfe and Difference of Latitude being given , To find the Difkance 
and Departure. | : : | 
: Example. 


A Ship fails WN, W. balf Welk, until ber Difference of Latitude be 
14.5 leagues 5 To find the Diftance and the Departure. 

Look over 6 2 Points, the Courfe, in the Column of Latitude,until 

you find r4.5,and right againftit you will find the Diftance so leagues, 


_and the Departure 47.8 leagues. 
— gpzoblem TIT. 


~ The Courfe and Departure given, To find the Difference of Latitude and 
the Diftance, aie 


, a oe 


Example. 


A Ship fails South Weft by South, 3, Welt, until ber Departure be 47.7 
leagues, To find the Difference of Latitude and Dijtance. | 
- Look.in.the Column of Departure, under 3 3 Points, until you find 
Latitude, and 7 1 leagues for the Diftance. 


Me ibilee trie ALODUL LY.» 


Departure. oe : i tie 
Example. | ye 


A Ship fails 50 leagues between the South and the W eft, until ber Dif- 


~ 


~ “ture, -+ 4 a ee: ees § fh ENS ; NAS 
Look over your feveral Columns in the Table, until right againft 5 


which will be 64 Points; and in the Column of Departure you will 
find your,Departure tobe 47-86 ga 


- 
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8 Eb Avo the Lave 
problem V. 


The Difance and Departure given To find the Coirfe and Difference- 


of Latitude. ; | 
, ' Example. 


— AShip fails 80 leagues North-Wefterly, until ber Departure be 53.7 

leagues 3 To find the Courfe and Difference of Latitude ? 

‘Look over the feveral Columns in.the Table, until right againft 80 
the Diftance, you find 53.7 in the Column of Departure; over.it you 
will fee 3 Points, or North-Weft by North } Weft, and the Diffe- 
rence of Latitude (in the Column of Latitude, right againft $0) tobé 
59.3 leaguese. fe tre Sar 


The Difference of Latitude and Departure being given , To find the Courfe 
and Diftance. , ee ; Sais, 

, _Example.. ae, 

AShip- fails between the North and the Eaft, wntil her Eire of 

“Latitude be 56.3 leagues, and her Departure 51,05 do. find the 

Courfe and Diftance. Oe ae “a saved Ad eB 

- Look over your feveral.Columns of Latitude and Departure, until. 

you find 56.3 to ftand againtt 51.0, or the neareft thereto, which will: 

be under 3 3 Points, which makes the Courfe North-Eaft by North %- 

Eaft} andit ftands right againft 76 leagues, which is the. Diftance. 


ae s2oblem VII. 


How to work a Traverfe, by the Tables of Latitude 
16) and Departure. 10 ec gah 


_-- "Phefe Tables, in the Working of a Traverfe, are both readicr, and 8 


fax more exact, than any Infirument commonly ufed for that purpofe., a 


i 


“of eatieune and Depavtares 339° 


oe e pnt avs 7 rs “Example. Aine 

4 Ship ee Sonth- we by South 37 min. then South by Rea 35 min. 

Pe oe. South-Eaft by South, half Eaft, 47 min. then Wejt. by North sy 

| shoe min. then WONW. be ati ten South-W ft, half Welt 27 min. 
"To find the Difference of Latitude and Departure, and the direct Courfe 
_ and Diftance from the fiat Places 


ae 


"Set down the feveral Courfes and Diftances, as in the following Table.. 


Ea. Ze 


Lae pian Courfe. Dift. Nor. South, 

©} South Weft by South.| 37 30.8] | 20.6) 
* “South by Eaft.. | 39 33.2107.6 

“1S,E. by: South 4 ean 47 & 3643 1/29.8] 
ie | Weft by North. 59 APNG: Co foe 43 57.04 
Peek ets NG NV? | 62: |23.7 57.3 

“\  FSouth-Welt, * Welt.| 27 | 17.1} [20.9 

Re ds ar er iitbooh’ aha udsde 122:4'37.41156.7 | 
. ee eel 37 +4 


~_Diftat, 872 PED 110.3344 4 


ar 


Then i Problem 3 15 frid the Difference of Latitude and Departiire 
for thofe: Courfes and Diftances, feverally, which place in th.ir proper- 
Columns, viz. If the Courfe be North-Eafterly, place the Diffcrence 

of Latitude.inthe North Column, (under Nor.) the Departure in. 
the Eaft. Cohimn, (under. Eaft) : If the Courfe be South- Eafterly, . 
place the Difference of Liatitude inthe, South Column, (under South) 
and the Departure in the Eaft Cotumn. If the Courfe be North- Weller- 
ly, place the Difference of Latitude in. the North Column, and the: 
Departure in the Weft Column. If the Courfe be South-Wetierly,, 
place the Difference of Latitude in the South Column, and the. Depar- 
‘ture in the Weft.Column. 

As for-inftance3.In the foregoing Table, the firft Cour is South- 

Welt by South, thediftance 37: Becanfe the Courfe is South-Wefterly,. 
you muft place the Difference of Latitude 30.8. in the South Co-. 
lumn, andthe Departure 20.6 in the. W eft C volun, as yOu £ e in the. 
Table... } : i 
ee | Rix 


sao Le We of tye Rawle: 


aie Reckoning, or Fournal 5 wv 
being a Journal trom the Lizard to the Barbaddessy svar iCl 9% sonkg 


t 


The fecond Courfe.is South by Ealt, the Diftance 39 3 Therefore rf 
becaufe the Courfe is South-Eafterly, you muft place the Difference of — 


Latitude inthe South Column, and the Departure in the Eaft Column: — 


g 


The like is to be underftood of the reft. | 


Having found the Difference of Latitude and Departure for all your _ 


“{everal Courfes, and inférted them in their proper Columns, you-muf& 
thenadd up your North, South, Eajt, and Wet Columns, and fub- 
fira@ the Notth and South Columns the one from the other, viz. the — 
‘lefsfrom the greater 3 and likewife the Eaftand Weft Columns. Soin — 

the Table, the {um of the Nofth Column is 35.2,0f the South Column 

122.45 of the Ealt Gohumn 37-4, and ofthe. Welt Column 156.7 5 

fublivaGting the IN orth Column from the South, the Remaindér is $7.2 _ 


the Difference of Latitude Southerly 5. and fubftract the Eaft Column — 


fromthe Welk, the Remainder is 119.3, the Departure Wefterly. 


Having the Didlerenceot party 
Courfe and: difiance by Problem 6. But in this Example, becauie your 


Difference of Latitude 87.2, and your! Departure /°1993- outrun the 


eae. Fon 74 on Ae 
Table. thats to faysyou:can find no fuch numbersin the Tables there- 


Re i 


fore take the halfof your Ditierence of Latitude, which is 43.6, and — 
the halfofyour Departure, which is 59.6. According to the! Directi- _ 


onin thefixth Problem, over 4 Points © againit 44.1 in therColumn 


of Latitudé. you will find $9.4 in the Column of Departure; (which — 


are the two neareft numbers inthe Tebley andim the €ohmnn of the 


Diftance 74, which being doubled is 148, the Diftance fought. The 


“Courfe is between the South and the Weli,becaufethe Difference of La- 


‘titude is Southerly, and the Departure Wefterly; therefore’ the Courfe — 
is South Welt, % Welt, which was required. 1 i sid. geale? @ 
‘This Pabl.in particular is very ufeful for the caly forming.of a Sea 


ek ahh 
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The Title of your Fournal may be as follows. i 


eae 


ft 
whe 


: eae ‘ hed a Nah ED ee ea % aS ah cts | 
A Fourial of ovr Voyage intended, by God'spirmiffion, fron the Lizard, — 


Latitude and Departure, youmay, tnd the 


— 


< 


ag fhall be infianced im this: following Table, — 


jn the. Latitude 50. 00° North, Longitude (from: the Pike of: Tenerift) 


es Heine hen bla phd Ifland of Barbadoes, 7 the Latitude 13° 12" North, Langi- 
‘tude319° 40%. The Difference of Longitude betweemthe. Lizard and the 


Barbadoes #6 52 575 


‘gin, March20 1672. the Lizard bears North, distant 30 Mile at 


4 the Courfe S onth-Wi elt, half Welt, Diftance 2821 


“The Courfe [Dill Z saat an Vel Lab, by] Balk | Wen 
Latiby ob | 7 pean a Ta 5 | ne ing. we eeln, {Long Longit 
ferrarion a Lae” Ste, nat beteribD .apibs 


“ays hae 35, 


“HT.O Hi 200 


ree by. Obtervat. tr 17.0 || 


= 4South. by’ we. r20] 
bee Corre He PY. Ooler— 13.0. 


3 ao By Sone prot 


elas obalee Cds 


SV Ww. by South South.|122 aan 


43 ~ South: Welt. san 
‘Correction. by Sas 
I Sourhs Weft, we) oe 9 7 
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The whole Difference of Longitude iS 3197.6 , or 3178 coffe 
which is 52° 58” Wefterly. ox aes 
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The Bxcplanation of this Journal 


1 Inthis Fomrnal there are cleven Columns; The firft contains the dayes | 
of the Months the fecond, the Month of the Year, and Latitude by 
| Obfervation, the third, the Courfe Corrected, by the allowance for | 
-Leeway, or for the Variation jof the Compafs, if there be any; the] 
\ fourth, the Diftance failed; the fifth, fixth, feventh, and eighth, the | 
| Northing, ‘Soutbing, Eafting, and Wefting, being the Difference of | 
/ Latitude and Departure of the feverall Courfes and Diftances3 the ninth, | 
{the Latitade by Dead-Reckoning; the tenth, the Eat Longitude the} 
> Veleventh, the Weft Loxgitude. slic re ~ Here | 


‘ . 
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Here I would advife all that are defirous to give a good account of 
their Reckoning, to any that have Reafon or Authority to demand it, 
_ That they Keep a particular Account-of that which they take off the 
Log-board every day at Noon, either inthe fame book where they keep 
thélr Reckoning, or elfe in a book diftin@ly for that Purpofe, common- 
ly called a Log-book. | ee 
_ ‘Now the manner of proceeding in this. Fowrnal, by the help of the 
Table of Latitudeand Departure, is very facile, as fellows; the 22d. of 
March, at noon, I find the Lizard to bear North, and to be diftant 
~ about 10Leagues, 30 miles, or minutes; therefore Iam to the fouth- 
ward of the Lizard 30 minutes 5 which36 minutes! place in the South 
Column, and that makes my Latitude 4g deg.30min. = = 3 ° © 
The 23d. day my Courfe is South-Weft, and the diftance 112 min. 
to find the Difference of Latitude and Departure, by the Table of Latitude 
and Departure, according to Preblem 1. The Difference of Latitudeis 79. 
2.and the Departure 79. 2. Becaufe the Courfe is South-wetterly, ¥ 
place the Difference of Latitude in the South Column, and my Departure 
in the Weft Column 79 min. or 1 deg. 9. min. fubftraded from 40 deg. 
30gnin. gives the Latitude 48 deg. 11 min. aa got 


How to find the Difference of Longitude. 


* To find the Difference of Longitude in the two laft Columns, you 
have both Latitudes,48 deg. 11 min. and 49 deg. 30 min. (the prefent 
Latitude and the Lat. of the day before ) and the Courfe S$. W. by 
which you may find the Diff. Longitude, according to the proportion 
4n-Cap. 5, Prob..3. of Mercators Sayling: Saying, 4s Radius, to the Me- 
ridional Diff. Latitudes So is the Tang. of the Courfe, to the Diff. Longitude, 
This Proportion being wrought by the Logarithmes, or Gunters Scale 
(which may ferve in this cafe ) you will find the Diff. Longitude 120 

min. which place in the Wet Column, becaufe your Courfe is Wefterly. 


Reg The 24th day is wrought after the manner of the 2 34; having the 
Courfe and Diftance given, to find the Diff. Latitude, Departure, and 


Diff, Longitude, as was thewed before, te 
Bi Hom 10 Corrett your Reckoning by Obfervation of the Latinde, 
“On the 24th of March, by a good Obférvation, 1 find my Latitude 


to be 47-deg. whereas by ny reckoning I fhould bein the Lat. 47 deg. 
ie MES O's _-¥5 min. 
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15 min..fo that the Difference is 15 min. more Southerly :. Thereforeto, 
Correct my Latitude, I place 15 mém. in the South Column, which fub-. 
firaGed from 47 deg. 15 min. makes my Latitude by Reckoning to agree 
with the Obfervation. To Correct your Departure, you muft confider, 
whether the fault’may be imputed to your Courfe,or to your Diftances 
_ if your Courfe be well fieered, and you find no Current, nor any Variati- 
on of the Compafs, then your Diftance is faulty ; But if you cannot truft 
to the Courfe fteered, then. your beft way, is to Correct your ‘Latitude 
only, not medling with your Departure. If there be a Current, and you 
know which way the Current fets, and how faft; then find the Diff. 
Lat. and Departure of the Current, and add or fubftraé that Latitude 
and Departure, to or from the Ships Diff, Lat. and Departure, accord= 
ing as the Current doth farther or hindex your Ship in her Courfe. But 
ifyou only by fome probable reafon conjecture there is a Current, then 
give what allowance you think meet in Diff. Lat. and Departure, and 
{ee if that will reform your Reckoning in your Lat. If fo, you have 
gueffed wells but.ifit will not, it’s to be {uppofed that you are mifta- 
ken in your Conjecture, or that there is fome other Caufe of this Error 
in your Reckoning.. " | ‘as 3 ite 
If the Compafs varies (as-moft commonly it doth) then finding what - 
the Variation is, and which way it is, you muft allow it in the Ships 
Courfe., But if you cannot impute the Error to any of thefe, then (as I 
fiid before ) the Diftance.is faulty, and this is that which ufually makes, 
the Diff. between the Lat. obferved, and the Lat. by your Reckoning ;_ 
and this I take to be the caufe of the Error this 24th day of March, and 
_generally inthis Reckoning. ON Do aah a ee a ae 
Now to Correét your Departureand Diff. Longitude you muftadd 
upthe North, South, Eaft, and Weft Columns, from the day that you Core. 
rect, tothe beginning of your Fournal Tables 5 It it be the firft Correcti- 
on you have made, or from the day of Correction to the laft Correction 5 
if it be the fecond, third, fourth Correction, &c. then fubftraé the Sums of 
the North and South Columns, from each other, and likewife of the 
Ea? and Weft; And fay, by, the Rule of Proportion: As the Diff. of 
the North and South Columns, to the Diff. of the Eat and Weft Columns 
So is the Diff: between the Latitudes by Obfervation-and Reckoning, 
to the Diff. in the Departure. . And. for.the Diff. Longitude : As the 
Dif. between the Latitudes by Obfervation and Reckoning, to the 
Meridional. Differeace for thole two Latitudes.s Sais the Diff. in the 
Departure, to the Dif in the Longitude, © 


4 Example: 
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Flee 3 


7 | Example . 
The-24th day you will find the fum of the North Column 00, the 
fum of the South Column (leaving out 15 min. the Error ) 164. 8 min, 
and therefore their Diff. is 164.8. The fumof the Eaft Column is 00 
min. of the Weft Column 124.9, and their Diff, 124.9. Then the Ope- 
_ vation by the Logarithm willbe, osha fe 


| i , Db itis ngs” iy Og a Yat 
As the Diff. of the North and South Columns 164.8 ———7.78304 
To the Diff. of the Ee and Weft Columns 124.9 - 2.09656 
So is the Diff. between the two Latitudes 15,0 -———1.17609 

| To the Difference in the Departure 1I1-—— 41.055 69 


ee) 


Place this 11.mia, in the VVeft. Column, Becaufe the Sum of the VVeé 
Column exceeds the Sum of the Ea Column. 

In this Operation we neglect the Tenths of the Departure, as not to 
be regarded. ibs shied | 


The Operation for the Difference in the Longitude. , 
The two Latitudes are 47 deg. 15. min.and 47 deg. 00 min. by which 


in the Table of Meridioual Parts, you will find the Meridional Diff. Lat. 
22 min. Therefoye, 


ts | Co. Ar. 
- As the Diff. between the two Latitudes 15 min, — 8.82391 
To the Merid. Diff. of thofe Lat. 2.2 Min. —— 1.34242 
So isthe Diff.in the Departure == == X11 min, —-1.04139 

_. To the Daf. in the Longitude : 16 min. #120772 ; 


et pire ees? 


This 16 min, is placed in the VVeft ‘Column, becaufe the Departure is 
Wefterly, Hit i t 
_ After the fame manner are the CorreGions made in this Fournal, up- 
on the 30th of March, the 4th, the oth, and the 20th dayesof April ; 
the Error being {uppofed to be in the computation of the Diftance. 

If your Ship fail feveral Courfes in 24 hours, you mutt find your 
Diff. Latitude and Departure , by working a Traverfe, according to~ 
Problem 7 in the Ufe of the Table of Latitude and Departure, your 
_ Diff, Lat. will give you what Latitude the Ship is in, then have you 
a. Y Vy 2 , two. 


ie 
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two Latitudes, viz. the Lat. the Ship was-in the day before, at Noon, 
and the Lat the Shipis now in, by which you may find the Meridional 
Diff, Lat. by the Table of Meridional. Parts, according to Chap. §.Prob.t.. 
of Mercators Sailings. | pee | Est | 


Then, for.your Diff. Longitude, fay, 


“As the Diff, Latitude found by the Traverfe;. . 
Fo the Diff. Latitude in Meridional Parts 3. 
So is the Departure found by the Traverfe, 

To the. Diff: Longitude for that Traverfes. 


To find the whole Diff. Longitude of the. two Ports between which: 
you make your Voyage. BS fo we 

Add up the Columns of Eaft-and Weft Longitude, and fubftract the: 
one from the other, the Remainder reduced into deg, and min. is the. 
Diff. Longitude fought.. ate eae | ; 
_th this Fournal, the Diffiof the Eaft-and VVeft Columns of Longitude - 
iS, 3177+ 6, Or 3179. Mine which reduced into deg. andimin. makes 52: 
deg. 58.min. the Diff. Long. between the Lizard and the Barbadoes. 


Fhe. Wife of the Hable of ten Chiliads, 
| 2 ten thoufand Logarithues. 


ae Number given under 1OQ00 35 To. find the Logarithm - 

SAO thereof. oy = taee 

The left hand Column of every Page, contains Numbers, increafing . 
in their Natural Order, from 1 to 999. The other five Columns of each 
Page contain the Logarithms of all Numbers, from 1 to 9999. > Thefe : 
Columns on the left hand Page, are diftinguifhed with the figures O. Ie. 
2.3.4, thofe outheright hand Page with 5+ 6«7 Ss eR \ 
~ Phe Numbersin the left hand Column, by the fupply of thofe fgures: 
on the topofthe other Columns, are extended to 9999, and are to be - 
read crofsboth Pages. , | 

. «Tf the. Number. propounded ta find its Logarithm, confilt of one places 
as fuppofe you. were. to find the Logarithm of, (7 \3..look for ( Aon. a 
among the figures.on the top, of the: Columns, and right againtt (. mae ‘< 


ie 


| Mie oF the Lableof Logarithms: 47 


the left hand Column, and under. (7,.) you will find 0. 84509806 
which is the Log. of 7. Ms 

“Tf the Number pr pounded confift of two places, as( 68) 5 look the firft 
Figure (6 ) inthe left hand Column, and the laft hgure ( 8) at the 
top of the Pages. then right againfi (6 ) and under( 8 ) you will find 
1.8325089, which is the Log. of 68. 

_ If the Number confit of three places,.as 574, look for the two firit Fi- 
eures (§7 ) and the left hand Column, and the lalt hgure (4) at the 
top of the Pages. then right againft (57) and under ( 4, ) you will 
find 2.5789119, which is the Log. of 574. 

If the Number con(ift of four places, as 94.99,100k the three firft Figures - 
(949) in theleft hand Column, and the lait figure (9 ) at the top of 
the Page 3 fo right againft (949) and under (9) you will find3.9776779, 
which is the Log. of 9499. - . : | 

2. A Log. being given 3. To find the correfpondent Number. 

Note, If the firft figure of the given Log. be (0) the number fought: 
confifts of one place > if itbe ( 4), it confifts of two places 5 ifit be- 
(2), of three places; if it be (3 ) of four places. | 

Let the Log. be 0.9030900 3 this Log. will be found in the firft line. 
of the Table againft ( 0 )3-forif you look in the firft Jine, crofling both . 

Pages, under: ( 8.) upon the right hand Page, you will find the given: 
Log. which fhews that ( 8.) is the number fought. - 

Let the Log. be 1.9190781 5 look down the fecond Column of the left: 

hand Page, among thofe Logar. and you will find the nearett, being lefs 

than the given Log. to be 1.9030900, and the Number againttitin the 
left hand Column, is (8), then look crofs the Pages in the fame line. 
apainft (8) and under (3) at the top of the Page, you will find the: 
Log. given ; thérefore the number fought is $3.. ; 

Let the Log. be 2.8318698 5 look down the fecond Cotumn of the left. 
hand Page, until youfinda Log, being the nearett lefs than the given: 
Log. which will be 2.8260748, and the Number againft it, in the lett 

hand Column; is 673 then look crofs both Pages in the fame line a- 
gainft 67, and under (9) (at the top of the Page ) you will find the 


co 


i | - given Log. therefore the Number fought is 679. . 


Let 3.980276: be the Loge givens Look down the fecond Column, as- 
before, and you will find the neareft lefs- to be 3.9800034, and the 
- Number againft it 955 3 and croffing the Pages, as before directed, uns 
der (6) you willhave the given Log. T herefore-the Number fought. 


IS 95500. | 
Less 
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ing to the former Directions, you cannot find any Log. the fame with 
this here given; and this is commonly the cafe in the ufe of thefe Ta- 
bles; but then you muft find the neareft,being lefs than the Log. given; 
which is 3.9664233,and the number an{wering thereto is 9256; which 
is the number fought. | | 


Zoe Ue of the Hable of Artificial, oz 
Logarithnucal Sines, Langents, 
and Soecants, | 


of every Degree and Minute of the Quadrant. 
1. Lofind the Sine, Tangent, or Secant of any degree and minute. 


(Secant ) at the head of the Table. ‘ 
But if the Degrees exceed 45, then your Sine, Tangent, or Secant, is 


( Tang.) ( Secant ) at the foot of the Table. 


Page, in-theColumn of minutes,under the Letter ( M);you will find 12 
min. and againft 12 min, and under Sineat the head of the Table, you 


the Log. Secant of 32 deg. 12 min. | 
Suppofe you wereto find the Log. Sine, Tangent or Secant of 37 deg.47 m. 


Page (becaufe the Minutes exceed 30) in the Column of Min.under (M) 


And again{t 47, and under (Tang..) you will find-9.8894214, the Zang. 


10,1021%97, the Secant.ot.37 deg. 47 niin. 
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— Let. the Log. given be 3.9664379% If you lookin the Table, accords. 


F“His Table containes the Logarithmical Sines, Tangents and Sedants, | 


Tf the Deg. be lefsthan 45, your Sine, Tangent or Secant, vis found in 
thofe Columns,which are diftinguifhed with the words (Sine)( Tangent) 
found in thofe Columns, which are diftinguifhed with the words (Sine) 

—- Suppofe you were to find the Log. Sine, Tangent or Secant of 32 deg. 1 va 
min. look for 32 deg. at the head of the Table, and upon the left hand’ 


fhall find 9.7266274,which is the Log.Sine of 32-deg.1.2 min.and againtt - 
12min, and under (Tang. ) you have 9.7991569, the Log: Tang. of 3.2. 
d.12 m. And againit 12 min. and under (Secant) you have 10.0725305, 


. Look for 37 deg. at the head of the Table, and upon the right hand - 


you muft look for 47 min. and again{t 47 min. and under ( Sine ) at the. 
head of the Table, you will find 9.7872317, the Sine of 37 deg..47 mine - 


of 37 deg. 47 min. And againft 47, and under (Secant) you will find’ 
Saeed 


; ata 
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 Sxippofé> you mete to find. the ‘Log. Sine, Targent on Secant of 64 deg” 


15 min. ‘Turn to 64 deg, at the Foot of the Table, and upon the right 
-hand Page, in the Column of minutes,over the letter ( M) look upwards 
“for 15 min. againft 15 m. and over (Sine) at the Foot of the Table, you 
will find 9.9545 793, the Sine of 644,15 m. and againtt 1 5 Mm. and over 
-( Tangs) you will find 10,.3166443, the Tangent of 64d. 1 5 m. And 
-againtt 15m. and over (¢ Secant ) youwill find 10.3620649, the Secant 
O64 d15m. | 1 | | 

___ Suppofe you were to find the Log. Sine, Tangent or Secant of 78 d. 45m. 
“Turn to 78 deg. at the Foot.of the Table, and upon the left hand Page 
( becaufe the Minutes exceed 30 ) in the Column of Minutes over (M 3 
look for 45 m. againtt 45, and over (Sine) you find the Sine of 78° 457 


to be 9.9915739,and the Tangent in the fame Linc over ( Tang.) to bee 


10.70133823 and the Secant over (Secant } to be 10.70976 43, 


2. A Log. Sine, Tangent, or Secant, being given, to find the Degrees and 


Minutes anfwering thereto. , 


This is but the Converfe of the former but that you may the more 
readily turn to the deg. and min, required, take this brief DireGion, 

If it be a Sine, and the five firft figures be Iefs than 9:8494, or a Tan~ 
gent le{s than Radius; or 10. 0000000 ; or a Secant, and the fix fir(t 


Figures lefs than 10.1505 3 then it isa Sine, Tangent, or Secant of lef. 
than 45 deg. andis tobe fought in thofe Columns diftinguifhed with . 


(Sine) ( Tangent) (Secant) atthe Head of the Table 5 but if the Sine, 


Tangent, or Secant, exceed thefe re{fpective Numbers, then the Degrees 


anf{wering theretoare more than 45, and they are to be found in thofe 


Columns diftinguifhed by (Sine) ( Lang.) ( Sécant) at the Foot of the. 


Table. 


_ Suppofe you were to find the Deg. and Min, correfponding to this Sine 
9-703 5329: This being lefs than 455-T run over the Columns of Sines, 
diftinguithed by (Sie) at the top, and under 30 deg. and againit 21 2, - 


_I find the given Sine, 


Suppofe Imere to find the Degree and Minute Corre{ponding to this Tangent, 
- 10.3862931 : This being greater than 45 deg. I run over the Columns - 
of Tangents, difhinguifhed by ( Tang.) at the Foot of the Table, and: 


over 67 deg. and againtt 39 min. I find the neareft lefs, 27%, 10. 3860000, 
and therefore the deg. and min, corre{ponding are 67 deg. 39 min, - 


wh be oe eee tilt lider” atk ty ee ae Peet ’ ay ae be 
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x, Note, If you are to find the Sine Complement, Tangent Complement, 
or Secant Complement, of any deg. and min. As, fuppofe you were to , 
find the Sine Complement of 39 deg. 17 min. Subfiratt 39 deg. 17 mine 
_from-go d. oom. and look the Sine of the Remainder, (or Complement 
to godeg.) viz. the Sine of go.degs 43 mine!) 2260 b 2 UR ban hy 
i 2, Note, Ifyou are to find the Sine, Tangent, or Secant, of any Num- 
| ber of deg, and min. exceeding 90. As fuppofe you were to find 
. ‘the Tangent of 127 deg. 3.9 min. fubftra& 127 deg.3 9 min.from 180 deg. 
‘oo min. and find the Tangent of the Remainder, vé2. the Tangent 52 
deg. 21 min. whichis allo the Tangent 127 deg. 39 mine as wasxe- 
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13617278 
1.5185 139 


0.3010300 
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1.505 1500 
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